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GENERAL FOREWORD

The purpose of this Manua! is to describe in a series of separately-published Volumes the
: basic documentation practices which are involved in the initial setting up, and subsequent
operation of an Information-Library Organisation to provide defence-aerospace scientific and
technical information services.

Ar ®  The manual is primarily intended for the main defence-aerospace information centres in:
g the smaller nations, and the specialised defence establishments and defence contractors
] in the larger NATO countries.

1 e  For those information centres which already have a well-developed system, the manual
may prove helpful in the work of analyzing and evaluating existing system performance,
E or in revising an ineffective system. An important subsidiary objective is therefore to

3 encourage the greater use of modern techniques of information processing. '

e  The manual endeavours to meet the needs of a wide spectrum of readers — the senior
man concerned with setting up a new system, as well as junior staff who may be using
the manual as a training aid.

®  The various Sections aim to focus on the problems and techniques associated with
processing unpublished reports and related information, rather than conventional book-
journal librarics. Emphasis is on practical solutions and, where appropriate, useful
operating suggestions.

The manual has been planned by the AGARD Technical Information Panel and will
consist of four Volumes comprising twelve Sections in all, each prepared by a well-known
expert in the field. The Publication Layout is given on the following page and publication
of the complete sct will be spread over three to four years.
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General Editor
(Former Chairman, AGARD
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MANUAL OF DOCUMENTATION PRACTICES APPLICABLE TO
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PUBLICATION LAYOUT

Section
VOLUME 1

1 ACQUISITION & SOURCES, by P.F.Eckert
Types of material, sereening, evaluation, sources in Governments and other countries, information on
current rosearch

%)

DESCRIPTIVE CATALOGUING, by B.P.Gladd, 0.G.Luchaka and J.C.Wade
Functions, standardisation, corporate authors and other compatibility factors, document process sheets,
manual and computer translations

3 ABSTRACTING & SUBJECT ANALYSIS, by T.C.Bearman
Abstracting standards, descriptor allocation, thesaurus, computer-aided indexing

YOLUME 11

4 DATA RECORDING & STORAGE, by J.1.Petrie
Data preparation riaies, handling chemical compounds and seientific symbols, ete., card systems, tape
typewriters, introduction to computerised operations

S MECHANIZATION SYSTEMS & OPERATIONS, by V.J.Rogers
Basic mechanisation, in-house computer, minicomputers, burean working

6 ANNOUNCEMENT SERVICES & PUBLICATIONS, by E.lH.Ridler
Selective dissemination of information, bulletin production, newsletters and aigests, bibliographies

VOLUME HI*

7 SEARCH & INFORMATION RETRIEVAL
Manual systems, searching by computer, inverted files, KWIC/KWOC, on line systems, batch working,
packoging of computer ontput

8  DISSEMINATION & USER NEEDS

Register of users, initial idistribution, specific requests, recording and recall, guidelines on sensitive aspects,
conditions of relense, state of art reviews, translations

9 MICROFORM SYSTEMS & REPROGRAPITY
Microfiche proparation and duplication, COM/CIM, readers and printers, photocopying. printing processes
VOLUME IV*

10 SECURITY STORAGE, REGRADING
Security grading procedures, storage mothods, weeding

11 ORGANISATION & MANAGEMENT
Aims and objectives, staffing, promotional activities, identitying users

12 NETWORKS & EXTERNAL SOURCES OF INFORMATION
National and tnternational

* To beissued later. The contents listed hore are those presently proposed. they may be amended, however, as their prepration progresses.
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Section 4

DATA RECORDING AND STORAGE

by
J.Howard Petrie
Commiission of the European Communitics
Directorate General for Scientific
and Technical Information and
Infonaation Management (DG XID
Luxembourg

ABSTRACT

An introduction to the hardwars and software of computer systems is given, followed
by  description ot the problems of the input of data, including the representation of
characters and the choice of a character set. The different tyypes of input and storage
equipment arce described and examples are given, Management and ~ystems analysis problems
are outlined in the project environmenr. Finally, there is a brief introduction to chemical
structure input ond storage techniques.
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> 1. INTRODUCTION

1.1 Contents of the Section

This Section of the Manual is designed to give an insight into the potential for using the computer for library and
}c 1nformation servive applications. In additiun, organizations which already use computer systems may want to improve
= tiem and 1t s huped that the Section will be of use to them, too. Hence, some subjects are treated at a superficial level
and others in greater depth. It begins with u bnef introduction to some of the ways in which a computer might be used
in Lbranes and information systems. It 1s followed (Chapter two) by a simpiified explanation of the computer, designed
. tu give those unfamiliar with the concepts an insight into the major Lardware and software pcints. Chapter three deals
with the problem of Jdata input, incduding choiee of a character set, data labels, forn.ats and verification technigues. This
15 followed by a review of types of input equipment designed to help in the selection of equipment (Chapter four).
Chapter five coniams a short introduction to computer storage devices. Microforms are not covered as this will be dealt
with in Volume Il of the Manual. Chapter six deals with the management aspects of the introduction and use of
computer-based information systems. Finally, there is a short overview of chemical information input and storage.

-

An attempt has been made to keep the explanations as simple as possible and hence, in order t- get a more detailed
pivture, the reader should consult some of the many works availabie, including those cited in the bibliography. For
problems with terminology, the reader is advised to turn to Gibbs' (AGARDograph 182). The ‘Encyclopaedia of
Computer Suence’ by Ralston and Meek? 15 also a usefu! one-volume source of information. ‘The Encyclopaedia of
Library and Information Suence’™ is a comprehensive multi-volume work, useful for explaining individual points which
might not be clear,

1.2 The Use of Computers — Some Considerations

Dunng the past decade or more, the computer has played an increasingly important part in the services provided by
library, documentation and information centres, its role 1s considered to be essential in raany organizations and is likely
to increase i tmportance as facilities become more sophisticated and equipment becomes cheaper. Even now, it is
tmportant for management to examine the potential of using the computer for solving the problems of information
storage and retneval. It will not be long before organizations which do not use computers will be at a serious disadvan-
tage compared with more go-ahead vompetitor. Managers who do not realize the potential of computers as a resource
will lose out to others who take advantage of them. Pruperly managed, the computer will provide a valuable aid to make
the information service more efficient and effective, complementing and making the information staff more effective by
giving them a powerful tool to assist them in their work:.

‘Properly managed' are important keywords, for the computer is something which cannot be approached casvally.
Computers have, in the past, vieated big problems for unpropared managers. Fortunately, the techniques of systems
analysis and project management are today on a sounder footing as a result of past mistakes.

Some of the gains a computer can bring are:

they are consistent and generally more accurate in undertakiag routine tasks than human beings,
— they can undertake clerical tasks much more quickly than human beings;

the information stored can be used flexibly. A single record can be used many times and for different applica-
tions. For instance, a record of a recently acquired book or report can be used to rapidly produce a list of new
acquisitions and for a catalogue of the holdings of the library;

machine-readable information can be taken from or given to othe: organizations, e.g., centrally- produced
cawxluguing records (MARC Machine-Readable Catalogue of the US Library of Congress) or records from an
abstracting service (e.g., Chemical Abstracts Service).

There are disadvantages compared with manually-held files:

the computer has to be told exactly how to perform its work;
the machine sometimes breaks down;

the files of information in the computer are not always completely ug to date;

i

capital outlay can be expensive;

the adoption of a computer can mean changes in staffing.

1.3 Computers for Library and Information Services

Libranes and information servives have files of information which are Jesigned to serve particular purposes, for
instance:

a list of users,

a catalogue of the stock of a library,

subject indexes,

a bibliography of articles in a particular subject field.
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Computers van be used to store such information and in many cases, Jo so with advantages, compared with manually
maintained files, such as card vatalogues. Sume of the ways that computers are effectively used 1n Libranies and informa
tion services are:

the production of abstracts journals and the associated indexes. The same information can be stored in the
computer and scarches can be made by putting questions directly to the computer;

the production of libra.y catalogues. The same information van be searched for directly in the computer (see
Appendix C);

~ ordering systems for library materials;
~ library circulation systems;
the storage and retrieval of scientific data e.g. the structure and function of chemical substances.

The two basic ways of using a computer are:

- batch processing,
— on-line mode.

Using bat h processing, many sumilar units of information are vollevted tugether and are proves.ed by the computer at the
same time (in batches). This technigue has the advantage of being less expensive than on-line, real-time processing, but
the latest information is not available until ¢ batch has been processed. On-line mode can be defined in different ways,
but basically, a user has a visual dispiy terminal which permuts an interaction with the information stored in the
computer. Some systems allow the uwser to retrivve infurmation within a short time, although modifications and new
information have to be entered in batches. Some other systems allow both entry and retnievdl to be made immediately.
When units of infurmation are treated individually by the computer the technique is called transaction psocessing, 1.e.,
the computer 1esponds in real time within a few seconds.

The facilities which are justifiable for a particular application will depend on the needs. For instance, it 15 a require-
ment of an airline seat reservation system that a cancelled seat be immediately available and hence immediate updating .
required. Increased demands lead to increased costs because the computer system needs to be more sophisticated.
Because of the power of larger computers, a number of users van be served simultaneousiy. This can be an efficient way
of using a computer system, i.e., to share its resources with other users. The main ways of acquiring computer power are.

to purchase services from a computer bureau (this can include personnel as well as computer power),
— to use part of a computer available within he instiiution;
- to have a computer dedicated to the library and information service.

The increasing powar and decreasing vosts of minicomputers are mahing the last alternative more attractive. The subject
has been trzz2ted in AGARD publication LS-92 (Ref.4). These probiems are dealt with in more depth in Chapter six.

External comaputer based services ate now available which allow aceess, using a terminal, to computer-based informa- s
tion systems. Thus it is possible to search a wide range of bibliographic Jata bases and factual data banks to obtain the ‘
references to documents uf interest and factual information. The computer may be many Kilometers away from the
terminal, the information being carned on communications lines, often on the normal telephone network. The user s
<harged for the services used. With such external services it 1s only necessary to acquire a termunal and learn how to use
it. On-ine, real-time access and the use of & terminal are at opposite extremes in terms of the commitment of the
organization to the use of the cuinputer. An information service will have to Jdecide the level of commitment it wishes
to have, by examining costs, performance and benefits.

2. COMPUTER HARDWARE AND SOFTWARE

2.1 Components of a Computer

A vomputer is a device in which information can be stored and organized, and from which 1t can be retrieved and
displayed. Simply speaking, a computer consists of the following:

hardware. the physical equipment which stores, manipulates, transmits and transforms information,
— software: the sets of instructions which tell the computer what to do.

In practice, hardware and software are two inter-related subsystems, both of which are necessary for the vorrect
functioning of the machine.

2.2 Computer Hardware

The computer .ontains a number of devices which transduce (1.e. transform data,information from one physical
form tu another), store, transform, communicate and vontrol. An outhine of the components of a compuater are shown

e gy O Howen i




in Figure 1. The devices which make up a computer are described in detail by Mao® and they have the following
functions:

— storage,

— input,

- output,

— control,

- arithmetic and logic operations,

— communications.

ceniral processing unit

r—_——_——_— T T T T
( 1
| main control and arithmetic :
: memo routing and l
| vy uait logic unit |
|

L ] |

~~ punched visual
card - display
reader unit
i
l}nte visual ;
printer display '
\/\ unit

paper tape keyboard
reader
J
keyboard .

magnetic magnetic
discs tapes

Fig1 The major hardware components of a digital computer

Storage devices hold the information that has been put into a computer. Information is stored and processed as
binary numbers using ‘bi-stable’ devices. An electric light switch can be regarded as such a device, for it can either be off
or on. If the number ‘1" is equivalent to ‘on’ and ‘0’ to off, then a number could be stored in a series of such devices
(bits). Letters of the alphabet, numbers and other symbols are all reduced to representative numbers in the computer.
This is explained in more detail in chapter three. The physical characteristics of storage devices usually determine the
speed with which data can be retrieved (access time), the amount of data which can be stored and the amount of data
which can be transferred from the device. Main memory is used to store programs and the information which is currently
being processed and hence the speed of access is extremely fast,

A number of techniques are used to produce main memories, the most widely known of which is the ferrite core.
A store consists of a series of corew cach of which can be magnetized in-one of two directions to store eithera ‘1’ ora
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‘0°. Semiconductor memories are increasingly being used; these are binary digital memories which use an electronic
circuit for each memory cell. Discs, drums and magnetic tapes are examples of storage devices which hold more
information than main memory but which have a slower access time. They are often used to store files of data, Storage
devices are discussed in more detail in chapter five.

Input devices are used to put the information into the computer. Punched card machines and visual display units
are exampies of such transducers by which information is transferred from paper into machine readable form. Each
individual letter, number, symbol etc. is translated into a corresponding patiern of ones and zeros. Input devices are
discussed in chapter four and the problems of putting data into the machine is described in general in chapter three.

Qutpus devices are used tc display information and a variety of machines are available. Printers with speeds ranging
from tens of characters per second te 20,000 lines per minute are in use. Video display units can be used for displaying
information in alphanumeric or in graphical form. Microfilm can be produced directly by COM (computer-output-
microfilm) and graphs can be plotted using graph plotting equipment, Computer typesetting devices are used to produce
printed texts directly from the computer.

The control unit issues comnuinds and control signals to other functional units. For instance, it fetches instructions
from main memory, decodes them, selects the part of the arithmetic and logic unit to carry out a calculation and
transmits the data to it.

The arithmetic and logic unit is that part of the machine in which all arithmetic and logical operations are carried
out. The arithmetic and logic unit, together with the control unit and main memory are often referred (o as the central
processing unit (CPU).

Communications between (unctional units is supervised by the control unit (sce Figure 1). Peripherals (e.g.,
magnetic discs or visual display units) may demand attention by interrupting the CPU. Computer peripherals may be at
some distance from the CPU and communicate via telecommunications lines ot specially constructed networks, Some-
times a small computer (called a front-end processor) is attached to the main computer to handle video display terminais
and other computer peripherals which are at a distance from the main computer,

Details of most of the hardware produced by the major manufacturers are available in the Auerbach computer
technology reports.$

2.3 Computer Software

Computer software is the means used to tell the computer what to do. 1t consists of programs which comprise
logical series of instructions written in a language convenient to iuman beings. Fortran, Cobol and PL1 are well known
languages. A program is translated into the language of the machine using another program calied & compiler. The
translated program consists of a series of very specific instructions (e.g. add, divide, ete.) which are stoyed in main
memory and are execuled scquentially by the arithmetic and logic unit. For a more detailed description see Ralson?.

A major part of the computer system is the operating system, a series of prograin. Which also reside in main niemory.
These programs are designed to undertake the various supervisory and management tasks designed to maximize the
efticiency of the computer, For instance the operating system decides where in main memory a program should reside.
Operating systems vary greatly in their capabilities and are much more sophisticated for large computers than for smali.
For instance, some systems provide for on-line realtime working and others only for batch processing. Coffman? covers
the subject of operating systems in detail.

Computers usually have a range of software which is designed to case the task of programming. Examples of tasks
undertaken by such supporting programs are:

sorting of information into a specified order (sort programs),
data base management,
compilers,

Depending on the task in hand, some of the above programs are used by, or included alongside, the application program,
Because of the increasing cost, complexily and importance of software it is often divided by the manufacturer into
smaller parts which are then sold separately (unbundling).

Supporting software and packages, which can he used on their own to perform specific tasks, are available from
sources other than the manufacturer of the computer system. Organizations exist which produce software products amd
sell them. Goetz® reviews the future prospects of the software products industry. Packages can be the best approach to
software production because:

software products are usually sold with a guarantee and ave maintained;
detailed documentation is usually available;
- new versions become better but aro made compatible with older versions;
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- if a package is distributed widely, the purchase price can be reasonable;
— a general package is usually reliable because it has many users,

However, software packages may not be able to cater for specific local needs,

Data base management systems are important pieces of supporting software which help m the use of the computer.
Using DBMS, information can be controlled, manipulated and retrieved in an optimal fashion. DBMS are worthy of
mention because the choice of the correct one can be a critical factor in determining how much offort will be needed to
sct up and operate computer systems. Because they are supporting software, a ¢ertain amount of progeamming witl need
to L done and that amount will depend to a large extent on the facilities provided by the DBMS. Some DBMS are more
suited to bibliographic applications than others. In fact there are DBMS which have been devised especially for such
applications Tor instance, the GRIPS (General Relation based Information Processing System, produced by the Deutsclics
Institut fitr Medizinische Dokumentation und Information) has facilities which are specially designed for managing
bibliographic data bases  An outline of the features is shown in Tigure 2. GRIPS permits the user to mput mformation
on-line, to stere it in the form of relations (see Reference 9) and retrieve the data with an associated information retrieval
system A report writer, which facilitates the compilation of special listings in a desired format and of statistical informa-
tion is also available,

Somewhat similar is the software produced by the International Developrient Research Centre m Canada (1DRC)Y,
The snftware is more orientated towards library applications than GRIPS, but it 15 also built on a relatio val DBMS. The
system is novel in that it is implemented on a minicomputer. A number of DBMS are available for mim ompuien, but
their capabilities nced to be examined even more carefully than those for larger machines for they may »ffer fewer
facilities Indeed IDRC decided to build their own. A survey of commercial DBMS for nunicomputers has been made
by Grosch'!. Auerbach® surveys DBMS in general. A number of books, for example, !4 treat the problems of data
basc management systems,

DINUPS DIRS 2 4’

DATENBANK LG »

::’ DDBG

i

___=’ DIVS DIAS

DINUP'S: INPUT AND UPDATE SYSTEM

DDBG: DATA BASE GENERATOR

DIVS: INFORMATION VALIDING SYSTEM
DIRS 2: INFORMATION RETRIEVAL SYSTEM 2
DLYG: LIST PROGRAM GENERATOR

DIAS: ADMINISTRATION SYSTEM

Fig.2 The components of the DIMDI relation-based data base management systen:, GRIPS
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3. INPUT OF DATA TO A COMPUTER

3.1 The Problem

In order to store information in a vomputer, the information has first of all to be put into the madhune. This Jhapter
deals with fnput and the associated problems such as making sure it is correctly recorded, and considen how the inforia
tion must be represented in order to be of most use.

3.2 Intemal Computer Character Representation

There are several ways of representing information in the computer and the best way Jdepends on the nature of the
information to be presented to the machine. Tor the most part, information fur dowumentation is m the form of symbols
i.e. letters, numbers or special characters. Computers are designed to manipulate such information, they have o ‘haracter
set’ or standard set of symbols, each o which has a corresponding pattern of bits. Lynch's deals wath the problem of
character manipulation in a computer. .\n example of a set of characters in wide use 1s that adupted by the International
Organization of Standardization (1SO) (Ref.16). The set of Jharacters is shown m Figure 3. 1t has been adopted by many
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Fig.3 International reference version of the 7-bit coded character set for
information processing interchange (1SO  640)
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countries for use as a national standard, the best known being the ASCH (American Standard Code for Information
Interchange) character set. The information is contained in 7 bits which gives a total of 128 (27) different characters.

- For instance:
Code (bits)
Character Binary Decimal
A 1000001 65
3 B 1000010 66
; a 1190001 97
b 1100010 98

3 ? o111111 63
E : 2 0110010 50
F‘ The character set used by IBM is called EBCDIC (Extended Binary Coded Decimal Interchange Code). This is an eight

: bit code, giving 28 or 256 possibilities. An 8 bit version of ASCI! is also available.

3

A knowledge of the codes used to represent characters is important especially from the point of view of the order in

which the characfers appear (code sequence). For instance, in ASCII, the numbers have lower codes than letters (A=65,

> 2=50): the v sposite is the case of EBCDIC. Since sorting of characters is performed on the value of the codes, the

3 {.5 desired order of alphabetization may have to be imposed using special techniques.

1
3.3 Choosing a Character Set

o The size of the character set required will be dependent on the application. For many applications, the normal ISO
character set is sufficient. For other applications, e.g. for the representation of mathematical equations, a larger set will
be required. The size of the internal character set is often not the limiting factor from the point of view of the computer.
Input and output devices often restrict the character set further. Scme devices, such as the card punch and line printer,
often have upper case only.

There are many applications for which it may be necessary to have a character set larger than the internal set. In
computer typesetting operations, for instance, not only must a larger set be stored (e.g., Greek letters) but information
on the type font (e.g., itallic, bold) must be given. In such cases, special conventions are used. For instance, for the
publications of Inspec (The Institution of Electrical Engineers in the United Kingdom)

Su2 isused for superscript 2
$gS isused for Greek letter £

Special programs have to be written to manipulate thesc characters.

ﬁ Many information centre and library applications can be covered by the normal character set. The set used at the
United Kingdom Dcfence Research Information Centre (DRIC) (Ref.17) is shown in Figure 4. Special character problems
- are mainly dealt with by spelling out those which cannot be represented, as shown in Figure 5.

For example, H,S0; becomes H2S04
60°C becomes 60 deg C

12345678900® @&
+@Ise=0@ @ )0 G
qgqwertyuiop'
QWERTYUIOPY®*”
asdfghjkl-—;
ASDFGHIJKL

zxcvbnm,.@
ZXCVBNM @ . @

Note: Characters ringed should not be used in abstracts

Fig.4 The Datamatic tape-typewriter keyboard character set as used at the
United Kingdom Defence Research Information Centre
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1. Angstrom unit A: replace by “A”,

2. Chemical formulae: write on one line, ¢g 11, S04 becomes H2S04.
3. Common logarithms (base 10): use “log”.
4. Natural logarithms (base ¢): use “In™.

3. Square roots 1/ use “square root of”.

6. &: useaither “and” or *-+7, as appropriate.

O
K 7. > use *D>”or “=",
o 8. & use "<Yor =",

N . . a b
9. Fractions: use an oblique stroke and brackets if necessary, eg ——  becomes (a- bY/e.
¢

10. = use “yiclds” if chemistry, “approaches” if mathematics,
11, #: use “no”.

12. Degrees °: use “deg”

13, Subscripts: use “sub”, ¢g Cp hecomes Csub L.

14. Exponents: use “to the power™, eg X* becomes X to the power 4. However, numbers
involving * powers of 10 may usefully be simplified. eg 1.19 x 10% becomes 11,900,

15. The ** question mark: omit in title, and tephrase abstract to make it unnecessary,

16. Greek letters: use names, in general, However, it may be more useful to name the
quantity concerned, eg wavelongth (A), frequency (#), angular velocity (w) ete,

17, <o use “infinity",

18. J: use “the integral of”,
19. & use “per cent”,

20, 4: use /2.

Notes: * positive or negative .
** used as a field terminator \

Fig.5 Ropresentation of special symbols in the United Kingdom Defence
Rescarch Information Centre data base

3.4 Labels and Formats

A computer program which processes data needs to be able to recognise the data with which it is working. individual
picces of information (sometimes called data clements) are ustally tabelled for this reason, Information is often entered
onto a specially-prepared form and a place is reserved for each data clemient, Aun example of o form used for input is
shown in Figure 6 (The System for Documentation in Metallurgy), Bach data clement is given w three-digit number
(called a ‘tag") e.g., CODEN has a tag of 102 in the example in Figure 6. Note that individual authors are separated by
a ‘8’ and the author affiliation appears under the same tag. Further examples are shown in Appendix B,

1t is important to decide what a data clement comprises. For instance, should all the authors of a document be given
a single tag (as in the example in Figure 6) or should each author be given one? Increasing the dopth of lsbelling inereases
the work required to input and process the information. On the other hand, it there are fewer slemonts, i.¢, i elements
which are put together only have one tag, the computer might not be able to do what the user wants because it cannot
separate the clements.
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GODEN § 192 ANATAQ

Abbrov, Title (¢ 163 | Analyst {Cambhridge)

Volume . s | g2

Issuo {s | § 222

Spoclal Ident, 1§ 107

Pagination s j112 | 842 - 8458

Useful paqces [§ 127

Publicat.date [s [113 | 1077010

Publ, Conntry |§ 128 UK

1':"31» s N8 | EN-Mathod for the separation of antisony(XIIT) from nn.timom'(v)
articlo using polywrethane foam.

Aulh%r(s) § |igd | valento, . § Bowen, H,

an

Affiliation Dept. of Chemistry, University of Reading, Whitcknights, Reading,
Berkshive RGG 2AD. '

Corporato s g
author

Dozumont lang i§ 115 EN

Abstract lang. |§ 116 | EN

Orlginating k 13
conlorencq

Notes

Abstract I §ldﬁ| I EN.Antimony (TIX) and antimony(V) in salution can be separated by

adjusting the pit to 9.5 and shaking with sodium diothyldithiocprbamate (Nal3) and
polyurothane foam. Altornatively, the solution can ba passed through a cclumn of {oam
that has previously been treated with 5% m/V of NabDC in carbon totrachlordds. The
Sb(DDC)3 complere rotained by the foam can be oluted with acotone, DDO cguplexes of
dvon(IIT), mercury and silver are also absorbed, but are unlikely to Jucerfore in the
subsequent doterminntion of antimony by oither atomic-absorption wpectrophotometry or
neutron-aativation analysis.
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Fig.6  Anoxamplo of input to the Systom for Documentation in Metallurgy (SDIM)
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The depth of labelling or tagging is also dependent on the format of each data element, lmphet labelling can some-
times be introduced into data elements by the use of standand syntan which reduces the amount of exphicit tagging
required. For a group of authors:

Smith, A.U; Jones, PJ.

the surname is sepgrated from the initials by a comma, initials are separated by a full stop and authors are separated by a
semicolon The use of such standard syntax allows a program to pick out the surnaine of cach author, Standards and
guidelines for the representation of bibliographic data are available, for inst.ace i the UNISIST Reference Manual'® and
the ISBD (International Standard for Bibliographic Descriptios. it is use’ul to produce a *data dictronary’ i which the
content and format of each clement are described, together with examples, This document wall se.vo as a standard
reference for all persons concerned. An example is shown in Appendix B,

3.5 Accuracy

Once information hias been input to the computer, it must be validated ane checked for avsuraey (data vahidation).
The techniques used for correction of errors will depend on the equipment avail ble, for instance a visual display unit
attached to a computer can be used to perform an iramediate check. Corrections can «lso be made at that tume unless
extensive proof reading is required. Uardware aspects are dealt with in more detait in chapter four.

A number of techniques exist for using the comp.iter for data validation. For mstance, the addition of a check gt
to a number allows the computer to check that a number has been heyboarded correvtly, How this 1s done 1s explamed
in Figure 7 which shows how to calculate a check digit Lar an International Standard ook Number (1ISBN). The

The International Standard Book Number (ISBN) is a number that identifics ane title,

or edition of that title if there is more than one, or volume of a multi-volvme work, from
one specific publisher, and is unique to that title or edition or volume. The construction
of an ISBN is explained in British Standard BS 4762: 1971, The check digit of an

1SBN number is used to guard against errors s transeription. 1t is caleulated in the
following manuner;

A, Back digit in the group, publisher sad #£icle number is multiplicd by a “waight™,
The first digit is multiplied by 10. tie second by 9, the third by §, and so on,

Forexample, 0 & 3 & 20001 ISBN
10 9 8§ 7 65432 weights
s

0 72 24 35 12.0002

B. The products of the muitiplication are added up, thus:

O+ 72424 +35-+12+04+0+0+2 = 145

C.  The result is divided by 11 to find the remainder: -

145+ 11 = 13 with a renainderof 2

D.  The remainder is subtracted from 11 to find the required check digit*:
1t—=2=9

X1 the result of subtracting the remainder from 11 is 10 the check digit is writton
as N, thus maintaining the ISBN at a standard length of ten digits,
5. The check digit is appended to other digits to complode the ISBN,
eg., ISBN 0-8352-0001-9.

Fig.7 Calculation of ISBN check digit

techuique is a valuable one because it is usually iraportant to have an accurate and unique tdentitication code tor euch
item Some data validation techniques are given in Table 1. The possible checks will depend o o lange extent on the uata
being treated  [lines®™ suggests that an empirical approach to development of error Jhiecking woutines should be adopted
with emphasis on the convenience of the person Jdoing the input rather than the programmer. Hart?! describes the steps
taken to input data for the production of aa abstract journal. Details of the input, validation and error correction
routines are given and it is a useful description for the organizations with little or no practical experience,  The Umited
States Defense Documentation Center?? has produced a data input manual whivh deseribes the error routines used m
conjunction with their on-line input system,
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TABLE 1
E Some Data Verification Techniques
Verification technique Description
Proof reading — Manual check of tiie iuput against the
original
- Key data twice — Machine compares two versions
A (used mainly on card punch devices)
Consistency and plausibility
by program:
1. Check-digits — see ISBN example in Figure 7
2. Plausibility of data — e.g., dates in a particular range, page
numbers that follow
3. Presence of certaindata  — certain elements may have to appear '
. elements or certain combinations e.g., a
document may always have to have
a title
4. Syntax checks - Authors name followed by a comma,
spaces after punctuation
5. Sequencing — A sequential number given to lines

of data allows the sequence of lines
to be checked

6. ‘Hash’ totals — the computer counts the number of lines
or records input and compares this
against a given total

7. Type of data - ¢.g., a data element may be all numbers
or just letters
8. Field length ~— for fixed length data elements, that

the length is given; for variable length
elements, that length is not greater than
maximum

9. Use of authority files — the content of data elements e.g.,
thesaurus terms can be checked against
a master list of terms

4. INPUT EQUIPMENT

4.1 Introduction

The GIGO (Garbage in  Gurbag. vut) principle serves only to underline the importance of having a system which
ensures that mformation 1s aveurately transferred into machine-readable form. The traditional methods (punched cvard
and papei tape) are being superseded by meore inodern techniques including hey to-magnetic storage, on line (nput and
optical Jharacter recognitiun. Thus chapter desuribes the vanous equipment in use fur infurmation systems and vompares
them. Graphic displays are not included. The methods of input included are:

punched card,

punched paper tape,
key-to-magnetic storage devices,
on-line input,

optical character recognition.

4.2 The Punched Card (IBM card)

The punched card was perhaps the carliest medium for recording informatisn in inachine-readable form. The
technique was, 1n fact, used purely as a storage medium for many years before vewrg used in conjunction with computers.

The standard punched card ts divided into 80 columns and 12 ruws, each volumn being equivalent to one Character
of .nformation. Thus, one card «an hold eighty characters of data and an example is shown in Figure 8. Holes are
punched in the vard according to the Jharacter to be recorded and the combination of holes for a particular Character is




Ty LT e

T RS

N4

. L TE A A e i g
¥ I 5 - .
s - v
18
4 o b * ST ! h PR - o1 ' fov .
REARRNENN ] I 1 it
ERRINARRN ] I I | n |

DGOOGOC00O00Q000COCHENBHELZAROV0000000OO0E0OO0O OFOO00OQOOCOFOOO00O0QNO0D0000G0000C
Rnn: sk
trriln

I RS EREEEERERDIERIIELE PR MAXDIADUBAUNNGARDUABDUUUNTAHLLTSIRNNBHBREIRIIM LI LSBT ADR

IR RN AR RN RN R R R Rl (RO RN R R R R R R R R R IR R R R R R R R R R R R R R R R R R R R R R R R R AR R
2P2222022722222 222221022 2Q22222222222222222 2202222 Q222222042222222222222222122

TR S 78 aNNNABUPUNRI P UREILANXNQVUNRIAVQNNQBHASNGHIBVBNESIHURORLBUESQNBRNRBABHNNDR

JIPE33133535333333 28333333333 33333 38 N33333333333333333333333PH333333333333333

SHARITAAL A Bdc a4 A LaRAA A EEReII444202440448428448248324434448844
123 A4 AR NENESErHEMIPINNANIASIVUIBHLEPERI G CUUHA A UNYLHNLURBLUBIRNEONOBGIRH C IR s RSN

555505 5555555555555 5555555555555 5555555555 50355560 5555555555555665568555
GGO505600C060665R6G 660666000 6666556660 55664666666 006uPO6RE6o065C0C0GAEBES

122083 P8 sUNYAYBUNRBIBLNNHANNISSIRNAIMIRNANGRAOUBL P OBV LUHNINY SHHDLRAHRVLEPDRURIN UL ST IER

R RERA] LA AR R R AR R R RN LA R RN RNy NN RN N RN R R R R ARy SRR YT [ LA AR AR AR R RARAE
98500886 050088858y 88c005 60085080 s gRNNSNNNRCSRRNANSESNIRRNINANEBLECBE5E865588R ¢

T2Y LS P Y FIRMIIMUGINBUNIIONSIRNDNEN” A3 LPHRLELDHGHE BERNAIRTRAGTRBRC A S 0 Fabb ol ey

94999999%593599939F9599995999993999F9999599993962549989933939449094856953-40958434
IRREE]

] T8 IBUNNM BB AL L HARNIANNI SV AN ISR QURHAE VU RTNOHYNER T w2 RS S INBEY DY

HumMIL BC

Fig.8 Aaexample of a pt.nched eard

unique. The characters recorded are printed along the top of the card. A variation on the 80-column card is the 1BM 96
column card which is much smaller in size and can record more data. However, the vast majority of cards in use retain
the standard 80-column format. The machine for punching a card has a keyboard rather like that of a normal typewriter

except that there are differences in the layout of the keys. The blank cards are stored in a hopper and are fed through
the machine as nceded.

Different machires have various degrees of sophistication and the range of facilities includes:

Verification: an operator re-types on the keyboard the content of the cards in order
to check whether the recorded data are correct, Usually a small notch
is punched in the card if the data are correct,

Sorting: the machine will sort the cards into a predefined order based on the
content of one or more columns

Interpreting: the characters corresponding to the scquence of holes are printed at the
top of the card. (This is useful, for instauce, if a deck of cards has Yeen
punched by a computer.)

The chasacter set on punched card machines is usually limited in practice, for although it is possible to punch special
characters, this usually has to be done by punching the combination of holes for each character individually, which takes
longer. The advantages and disadvantages of this input medium are shown in Table 2.

TABLE 2

Advantages and Disadvantages of the Punched Card
as an Input Medium

Advantages Disadvantages
Visible check of data possible Density of storage low
Individual cards can be sorted by Can casily get out of order
machine Kelatively slow on input to
Can be nsed as a manual reference computer {compared with
Inexpensive medium magnetic tape)
v a1tal imited o . o
Large number of card punching (Usually) limited character set
machines in use ’ Necessary to repunch a whole card
to change data

4.3 Punched Paper Tape

Like punched cards, paper tape was available before the advent of the computer and since then has seen widespread
use, although it has been more popular in Europe than in the USA. Early paper tape punches had five tracks giving a total
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of 32 (2%) characters only; later the number of tracks was increased and the layout of an eight-track tape is shown in
Figure 9. A row of eight positions across the tape corresponds to a single character with seven positions representing the

one
character
'
[
L
parity bit —» o{o;o 0
((—»> O}O|O Q
— 010100
— ololoo
information } —» 0] 'O: (oXe]
bitsﬁ ooooo:oo.ooooooooac sprocket holes
— 00100
—_— Qi10i0 0O
(— § o0jojoo
|
L

Fig.9 Punched paper tape

character and the eighth, a parity check. A single character is represented by a predetermined set of holes and blanks.
The number of holes punched is always cither odd or even, depending on the convention used, and the eighth hole is

either punched or not, to produce a single parity. The technique is a checking mechanism. The small holes are called
sprocket holes and are used to feed the tape through a reader, either by engaging a sprocket wheel or providing clock

pulses when being read by a higher speed photoclectric reader. The relative advantages of the medivm are listed in
Table 3.

TABLE 3

Advantages and Disadvantages of Paper Tape
as an Input Medium

Advantages Disadvantages
Easy tc handle Difficult to read directly
Takes up little space Records cannot be physically sorted
Transported easily Need to repunch a whole record to
Record always available correct errer
Variable length records Relatively slow reading speedls
Inexpensive medium Material tends to be fragile

4.4 Key-to-Magnetic Storage Devices
4.4.1 Introduction

Devices which record data directly onto magnetic storage devices are a comparatively reces* commercial innovation.
There is now a wide varicty of machines available. Magnetic tapes, floppy discs and discs are all used as storage media.
(Magnetic storage media are described in chapter five). The machines often have a processing capability, allowing data
to be validated before being stored. In effect they are a small computer. Some systems use a hardcopy device (like a

typewriter) for displaying input, others use visual display units. It is possible for 2 number of terminals to share a single
PrOCESSOr.

An outline of a typical system is shown in Figure 10 which shows the inside of s DATAPOINT®* key-to-cassette tape
processor. The system has a typewriter keyboard plus a separate numeric pad of 11 keys, A video display of 80 columns
by 12 rows (or alternatively 80 by 24), giving 960 (or 1920) character positions, is provided. Information is stored on
cassette tapcs and in some cases there are two cassette tape recorders in a single machine.

* DATAPOINT iz a copyright held by the Datapoint Corporation.
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. ingide the DATAPOINT processors

ré'

1; Memeory

Dual cassettes

- (in some processors)
Display

s

’ Computer

Function
keys

Keyboard

(€

Number
pad

Fig.10 Schematic diagram of a DATAPOINT® key-to-cassetie tape processor
(from the Datapoint Equipment Catalogue 1978 Cepyright @ Datapoint Corporation)

4.4.2 Hardware

There is a wide variety of hardware to choose from, ranging from a single station (see Figure 11) with one keyboard,
typewriter output and simple cassette store, designed to replace punched card and tape, to powerful multistation devices
with several keyboards attached to the same processor. The following shows the range of possibilities:

Processors{Main Memory

From a small buffer (for storing the characters displayed on a screen) upwards - the larger the processor, the more
powerful the machine becomes.

Keyboards and character sats

Either traditional keyboard or typewriter layouts - character sets can be upper and lower case and special characters
can sometimes be added.

Storage devices

Cassette tapes hold approximately 100,000 characters. Diskettes (floppy discs) usually hold 250,000 characters
upwards, depending on packing density and the number of read-heads. Disk units, with a wide range of storage
capacities are also availabie.

Display units

Typevwriter output or visual display units of varying sizes are usual,

Printers

A range of printers is available with extended character sets, with speeds from tens of characters per second to
hundreds of lines per minute. It is also possible to program for certain special characters with the matrix printers
available.

Communications

Communications facilities, linking devices to a computer are available so that devices can act as termunals or send
batches of data (remote job entry) to a central computer,
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3 Central
Memory
Processor
Video K . Sfc:mge:
display eyboard cassettes or
diskettes

Fig.11 Components of a basic key-to-storage system

4.4.3 Capabilities of Key-t0-Storage Devices

Data are entered using the keyboard and are displayed on the screen, if one is available. If the operator sees an
error it is usually possible to correct it ymmediately. With the VDU the screen can be arranged in such a way that data
element names are already presented to the operator. In some systems, label or tag informatiun is held in protected
zones on the screen which can not bu overwritten by the operator. A further advantage of this technique is that only the
data needs to be entered and not the tag information. Once the data are validated it is possible to correct them
immediately on the screen. Following this step, they can be stored.

Communteation with a central computer can be done either by havirg a direct communications link between the
Key-tostorage device and the computer or by using a compatible medium. For instance, Jata are often transferred to half-
inch magnetic tapes using a converter. The possibilitics depend on the equipment available, e.g., the Nixdorf 620/15 and
620/45 (shown in Figure 12) transfers the information directly to half-inch tape.

The larger the machine, the greater is the range of operations that can be performed. Figure 13 shows the elements
of a multi-work station shared processor system. Latger processors offer more pos.ibilities for validation and record
manipulation. For instance, 1t 1s possible to have stored programs and use them to operate on the data in real-time If
compulers are availabie, tailor-made programs can be written for particular applications. Shared processors offer other
advantages over single umts. For instance, certain equipment (a printer, for example) need only be obtained once.
However, if shared units faii, the whole system can be put out of operation and hence the level of duplication of equip-
ment (e.g., discs) needs to be thought out carefully.

4.4.4  Comparison of Key-to-Storage Devices with Punched Tape and Cards

Key-to-storage devices were developed to replace the punched card and paper tape input systems. Although they
are more expensive, they do provide a higher throughput of material and in many cases an increased ‘operator morale’
Data can be entered much more quickly than with the card punch b .cause of the error correction and verification facilities
and bevause the number of Jharacters to be entered van Le smaller as, for instance, tag information can be pre-set on the
screen. Major disadvantages of Aey to-storage devices stem to be the cost, if a more sophisticated system with printer and
VDU are acquired, and the lack of hardcopy on the simpler devices, The skill of the operator needs to be greater too.
A summary of the advantages and disadvantages appears in Table 4,

4.5 On-Line Input

4.5.1 General

On-line input can be defined as the input of data directly to the machine in which they are stored. Usual equipment
for input are the typewriter type terminal and visual display units (VDU). The ceniral processor is used for data
venfication and editing. There 15 a wxde variety of terminals available. Axner and Reaghan®® indicate some 170 products
from 76 vendo1s on the USA market.

The major advantage of the technique compated with key-to-storage systems is the fact that it is possible for the
operator to interact directly with the information files stored in the mainframe computer. For instance, it is possible to
check imdexing terms against a thesaurus immediately the data are input. Error corrections can be carried out quickly
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Fig.12 The NIXDORF key-to-storage input equipment (model 620 with half-in..n magnetic tape)
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Fig.13 Elements of a shared procsssor kay-to-disc system
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TABLE 4

Some Advantages and Disadvantages of Key-to-Storage Devices

Advantages Disadvantages

Higher throughpw c.f. punched card Relatively higher equipment cost

Immediate validation and error but shared processors reduce cost
correction No immediate hardcopy on simpler
Formatted screen facilities - devices with VDUs

reduction in number of characters Shared processor facilities can

to key mean that all operators are idle
Data quickly available for use Greater operator skill required c.f.
Low noise level punched card

Easier handling of physical files

On the other hand, it would be necessary to bear in mind the costs of such an input meti:od: for instance, the overhead
for transaction processing in the computer and having the files on-line for long periods. Key-to-storage devices can also be

on-line, allowing data to be entered locally and partly verified; later the verification can be completed in the mainframe
computer.

4.5.2 Software

Some manufacturers produce general purpose software for input. If not, or if special facilities are to be provided
e.g. verification of the correctness of indexing terms, software will have to be specially written, The IDRC'®
minicomputer-based biblicgraphic information system provides such facilities. Appendix A shows an example of the
dialogue between he computer and the operator. Another example of an on-line input system can be found in the
GRIPS® system. The facilities of this software package for the Siemens 7000 series are shown in Figure 2. The central
module is 1 data base management system for the maintenance of data bases. The input module (DINUPS — DIMDI
Input and Updating Software) allows the creation of a pre-formatted record grid for various applications. An example
is shown in Figure 14. Data can be enteted into the data base and edited using DINUPS. The advantage of the on-line
input comes when the retrieval software DIRS2 (DIMDI Information Retrieval System — Version 2) is used. It is possible
to use the DIRS2 software immediately data are entered to check that they are correct. Thus the system allows a full
interaction between the operator entering the data and the retrieval software by first using DINUPS and then DIRS2.

*INPUT PERSDAT \
Gt i o o ot o e o et o e o o e o e e o + :
I REPORT -~ DATENBANK I !
e e e e e +
REPORT NO couurvuuuruenssesssasnsmsssssssssssussassssssnsssssssosssssssssssssssessssss
TITLE cocccnreesssrnesssssssssssssssssssssssesssssassssssssssssssssssnssssss
AUTHOR erevrvenereeseensnssssnennes SOOI
DATE OF .
ENTRY corecurssmnmmmsssssnsssssssssessassnsssssssssssssanss vererenasenees
e e e e +
\ PRINT:NO PAGE:NQ

Fig.14  An example of a pre-formatted VDU grid for the DIMDI DIRUPS input system
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4.6 Optical Character Recoguition

4.6.1  Description

Qptical characler recognition (OCR) is a method of data entry which converts data into ntachine-readable fom
without the nezd to use a keyboard, Generally, OCR readers are divided inlo the following three categories:

~ Optical character readess (OCR)
Muchines have varying levels of sophistication but the best ones can read an extended charaeter set ol letters
and numbers which can be typed, printed, handwritten or output trom a computer,

~ Optical bar code readers

These machines read a series of lines which represent @ number,
- Optical mark readers

These machines read marks placed in predefined areas of a page.

Optical charaeter readers are cleatly the most sophistivated of the three categories of machine. Optical bar code
readers can be used, for instance for lbrary circulation systems, the accession number and reader number being
represented by a series of lines, the former in the book and the latter on an identity earl, Optical mark readers tecognise
the presence or absence of a mark #t a predetined poind on a page. They are frequently used for survey work, yuestions
naire processing ete. Auerbach® contains a uselul review of OCR equipment.

4.6.2  Character Sets

Optical character recognition equipnient can be nide to read typescript, printed pages, handwritten material,
computer output and computer output microlilm. The typescript usually has to be in one or more specitied tormals,
Those recommended by the international Organization for Standandization are called QCR-A and QCR-BA43 | The
character set for the latter is shown in Figure 15, Such fonts can be obtained on exchangeable writing hewds, for instance
as used on tho IBM typewriter,

A number of other fonts are in use such as the 1IBM 1403 which is that used on the 1493 ling printer. 3/16" Gothic
is also a font used for optical chawuceter recognition, AU INSPEC (The Institution of Blectrical E. _ineers) 1 COMPUSCAN
OCR equipment is used with the standard COMPUSCAN character sel. An example is shown in Figure 16, Some
machines such as the TBM 3886 are capuble of reading handwritten munterial,

4.6.8  Muake-up of an OCR Reader
Aun OCR reader basically comprises:

an input mechanis,

a scanning and recognition mechanism,

an output mechanism (for the processed documents),

a controlling mecharism,

a Jink to a data recording device or directly to 1 computer.

An example is shown in Figure 17, The faput mechanisu depends on the form ol the input which can be:

- journal tapes and strips (for example, a cash register),
document readers which resd lines or sections on a page,
page readers which read multiplo lines of type on a page,

- hand-held wand readers,

The scanner and recognition subsystems read the characters and convert them into ciectrical sgnals which are then
analysed.

The Control Data Corporation model 92650 §s an example of an OCR page veader. The maeine can adapt (o a
raricty of applications such as input to an intelligent terminal, remote input device to a central computer, multismedia
{OCR key-toulise system), standalone OCR data entry system and input device to a communications systemn, QUR-A
and OCR-B fonts are available. Instantancous read rate is 683 characters per second throughout or one full page every
12 seconds. The Siemens HLS hand-held OCR seanner is an example of a portable CCOR seanter which might be used {o
a library circulation system. 1t recognises & number of standard alphanumeric fonts.

4.6.4  Feasidility of the QUR Solution

OCR clearly has an advantage aver ather methods of input when original forms can be used, for in thic case it is
not necessary to restype the data, Henoe, OCR funs clear advantages for docwments which are produced by (he computer
(siteh as bills or orders) and which have to be Nurther processed alter data have been added
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Y.4.2 llusteation of OCR-8 characters (complete set according to 1SO Recommendation R 1073) scale $:1.

Y.4.2.t  Characters of OCR:B having a strokewidth of 0.35 mm (0.014 in) for sizes 1 and 11 and of 0.38 mm
(0.015 in) for size 111,

ABCDEFGH
IJKLMNOP
QRSTUVWX
YZ*+l-n/
01234567
89
AORNUK®
PEEX+0

Y4.2.2  Character of OCR-B having a strohewidth of 0.31 mm (0.012 in) for sizes ! and 1! and 0f 0.34 mm
(0.013 in) for size 111, which are considezed in clause 4.5,

£$::<U>7[1 #&ul
(=) _

¥.4.2.3  Characters of OCR.B having a strokewidth of 0.31 m (0 0121n) for sizes | and 11 and of 0.34 mm
(0.013 in) for size 11}, which ace considered in clause Y.2.9,

abcdefgh

1jkimnop

gqrstuvwx

yz in 8¢a
a

Fig.15 The OCR-B character set of the International Organization for Standardization (1SO)
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JoB
INSPEC OCR SHEET. No.1/4 14/9
—— PLIGN FIRST CHARACTER UNDER THIS ARROW PAGE___ 21
!batch XR78-0448-27
!new hd

121 3 Jul 1978!22 0!45 AECL-6091137 ${PERT/CRNLS}an a sipro-
grams} for s${project plannings}!07 Woneg, P.Y.148 Atomic
Energy Canada Ltd.s Chalk River: Ontariol44 10126 Apr 1978

gl '78 $2w2.00!10 2!08 PERT/CRNL is the Chalk River version of
${PERTS$} (Froz2ram Evaluation and REyiew Technique/Chalk

River Nuclear Laboratories). It is written in $S{FORTRANS}

for a ${CDC CYBER 170/6600 computer systems$}. The program

10] has the ${resource handiings$} capability and can» thus, offer
13| ${schedulings} accerdniting to actual resources availabie

12| to a projcrchect. This manual conaXtains information to users.
13| A ${program listings} is included.!04 c1290Fr c7100$-e

14| ¥71 PERT {CRNL version in FORTRAN}ficompiete computer programs
15| TPERT CRNL version in FORTRAN}!68 pilend
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Fig.16  Input of bibliographic information to the COMPUSCAN OCR reader (UK - INSPEC)
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As a straightforward replacement to the key punch or key to-magnetic storage device, the advantages of OCR are less
clear, if a data entry form has to be speaally created. The relatively high cost of QCR ¢quipment means that a higl.
volume of input is necessary to justify the machine unless it is shared with other users.

In choosing an OCR machine, the needs of the applications must be balanced against the level of sophistication
offered by the equipment. Benchmerk tests van be devised to compare a machine with its rivals. Factors to look out for
include:

— error rates and reject rates,

- throughput,

— number of different fonts read,

— input formats (page, document, journal).

The use of normal ty pewnters is 4 Jlear advantage over other input equipment for operators do not have to be specially
trained. OCR equipment 15 soraetimes linhed with hey to-dise tquipment or a visual display terminal linked to a main-
frame computer. This allows data to be validated and edited on-line.

4.7 Choosing Input Equipment

Often 1t 1s ne.essary for budgetary reasons to make use of equipment already available in an organisation (for
example, a card punch shared with other applications, an existing visual display terminal or a central data-processing
department). [or thuse who have to Jhoose new equipment, however, there are a number of criteria which will limit the
<horce and some of these, are given in Table 5. General advice on project managemen. is given in Chapter six. The first
step to undertahe 15 the defimition of the needs. These van be obtained from a functional description of each system for
wh.ch data are nevded. This can then be used te develop a fundtional specification of the input needs, e.g., volume of
data, speed of updating required, etc.

TABLE 5

Steps to be Taken in the Choice of Input Equipment

1. Define what the neceds are:

- details of input systems forms, data elements etc. (undertake a functional analysis)

~ specify the character set

~ constraints (e.g. computer to be used, communications facilities and peripherals
available)

- volume of data

— time constraints

- geographical cornstraints

2. Examine available equipment which would fulfil needs:

— reputation of manufacturer

— number of installations (in your area)

- size of company

— delivery dates

- documentation

- user support (maintenance)

~ price and method of payment (purchase, lease. .)
- use of a service bureau

3. Note details of each system:

~ hardware specification

- software facilities

— upgrading or downgrading options - ease of transfer from one to the other
~ character set

- is output compatible with the mainframe computer?

- size of machine

4. Look at cost/performance estimates for each system

5. Choose machine

An eaamtnation of the vquipment avatlable can then be made, espeuially a companson between the facilities offered
and those required, Information uu manufacturers” products van be vbtained fiom the manufacturer, vendors, equipment
reviews, ete. Ausrbach Computer Technology Reports® contain deseniptions of a.aable products and discuss selection
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criteria. There are a number of selection criteria which will depend on the weight attached to cach point. Tor mstance, st
is pointless installing a sophistivated machine if the nearest service agent vould not cume for one week followimg a break
down. Likewise, a reputable company which is likely to stay in business is important,

The reputation of the manufacturer is a good guide and the number of active installations is usually proof of success.
It is always possible to contact other users and ask them their opinion of the equipment, a good manufacturer will
provide a list. User support for training courses and documentation is important, espectally if the equipment 1s more
sophisticated. The use of a service bureau will also need to be investigated especially for OCR machines.

The method of pay ment will need {o be vonsidered carefully. Outright payment may be cheaper but mamtenance
might not be so good, therce is less of an incentive to keep the machine running than if leawng or rental are opted for.
Short leases give more sienibility and the opportunity to Jhange to a more modern machine, Longer leases are usually
cheaper per month. Different machines can be compared for vost against performance. Staff morale 1s another factor,
key to-disc machines may give more job satisfaction than the punched card machine, but costs may Le higher,

5. INFORMATION STORAGE DEVICES

5.1 Introduction

Computer systems have a number of storage Jdevices which have Jiffering levels of performance, cost and storage
techniques. Storage devices are characterized Ly:

-- the cost per byte of storage,

- the size of the store,

~ the access time, the time to retrieve the data,
- the data transfer rate.

The major types of memory in use are:

main memory, magnetic drums, magnetic discs, magnetic tapes, mass storage devices,
holographic and photographic memory.

The Jifferent storage media, because of the wide range in cost, vapacity and performance, are used for Jifferent purposes.

5.2 Main Memory

Main memory usaally has an access time of less than a mivrosevond, the speed depending on the technology used.
The most weil known is the ferrite core which is a core of magnetic material which can be magnetized 1n one of two diree-
tions. There are other ways of employing magnetic material, such as thin films and plated wires. Magunetee siorage 1s
rapidly being overtaken by semicondudtor storage. Using the techniques of large scale integration (LS1) and very-large-
scale integration (VLSI) a large number of memory circuits can be built into a single ‘Chip” of sthicon. Main memory sizes
up to 64K bits on a single chip arc now being produced and used in several computer systems,

The physical size of main memory is usually up to several million by tes (megaby te) with a purchase cost of several
tens of thousands of dollars per megabyte, it is used for the storuge of progiams which are currently bewng eacvuted and
for data undergoing processing. The operating system is also stored here. Many operating systeans van excoute a nwn' e
of programs at once, using tehiniques called multiprogramming and time sharing. These progiams are stored i different
parts of the main memory. Size of the main memory plays a large part in deterinining the throughput of the computer
e.g because more programs van be eacvuted concarrently and larger and more sophisticated operating systems van be
employed. A number of independent manufacturers are producing ‘add-on’ memories which can be added to expsting
machines. Sometimes prices compare favourably with those of the computer manufacturer,

5.3 Direct-access Devices

Magnetic drums and discs are called direct access devices because of the ability to aveess data directly rather than
sequentially as when using a magnetic tape. In fact the speed of aceess of data is signifivantly stower than for mamn
memory,

The fastest of these devices is the magnetiv drium (sue Vigure 18) which has a vylindrical shape and rotates at several
thousand revolutions per minute. The oylinder is voated with iron oaide and a series of heads which wrnite and read
information, are placed along the Jdrum. These heads do not move and lienee these devives are sometumes called head-
per track' devices because data are recorded on a bazd (‘track’) of the drum covered by a single head, Aceess time s
normally a few milliseconds and transfer rates are greate. than 1 million bytes per second. Storage capauty 1s 4y preally
in the tens of megabytes range.

Many computers use “virtual memory* systems which n, effect eapand the size of the main memory. In practuee,
main memory is split up into se.tions, often called pages and these are moved from main memory to drum stutage when
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Fig.18 Outline of a magnetic drum

they are not immediately required. Drums are also used for files of information which are in frequent use, the heeping of
which in main memory is not justified.

Magnetic disc devices consist of a series of flat circular platters which are held horizontally, are stached one abcve
the next and which are rotated abcut a common vertical axis. Each platter is coated with magnetic matenal. There ave
two methods of reading and writing, with fixed or with moveable heads. In the fixed head device the heads are arrange 1 as
shown in Figure 19. As with the drum, there ‘s one head per track and hence the performance of these devices is similar.
Moving head discs have one read head per platter side (see Figure 20). The read heads are attached to a series of arms
which are connected together to form a comb. To read or write to a particular track, the comb has first to be positioned
on the appropriate part of the disc. All the read/write heads move together so data are usually wntten in ‘cylinders’ ie.
all the tracks which can be written without moving the heads.

read/write heads

fixed to
< :) stationary comb
discs rotating
about vertical comb

axis

Fig.19 Section through a fixed-head magnetic disc storage unit

Access time for Jiscs is slower than for drums, this time is dependent on the seek time (the time to find a particular
track) and the rotational delay. Some discs can be removed from the drive, increasing the storage capacity of tlie machine.
Capauities vary from several megabytes (single platter cartridge) up to several Lhundred megaby tes (multiple head, multiple
platter). Average access times of around 20 msec, a transfer rate of 1.2 megabytes per second and a capacity of 635
million bytes are available.

Even smaller capacities are available on the flexible discs, sc.metimes called floppy discs or diskettes. The flexible
disc is a circular piece of polyester film of about 5 inches (or larger) which is coated in magnetic ron oade and covered 1n
an outer plastic or paper jacket. Capacities depend on recording density and whether both sides of the dise are utilised,
but over 1 megabyte can be stored on a single disc.

Discs play an important part in the operation of time sharing and multiprocessing systems by providing fast avuess
to larger amounts of data. They are used in library and information centres for storing large files of information. For
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Fig.20 Section through a moving-head magnetic disc storage unit

instance, millions of bibliographic references are available ondine from data base services. Because of the ability to
retrieve information quickly, a customer can for instance, obtain bibliographic details of articles of interest within a few
seconds. Costs are kept competitive because many users can be served simultancously. The disc storage facilities avail-

able on mini-computers are also improving and are now extending the possibilities of on-line operation for smaller
organizations.

5.4 Magnetic Tape

Magnetic tape is a recording medium known to most people because of its use for recording music. In the computer
world the %2 inch 9-track tape has become standard. The normal 2400 ft tape can store over 40 million bytes when
recorded at a density of 1600 bytes per inch. Tapes of shorter length are available, as are cassette tapes which are
frequently used for input of data. The high capacity, low cost and reasonably high data transfer rates make magnetic
tape a valuable medium for archival storage ard for storing files of information which have to be accessed sequentially.

However, access time is very high because of the time taken to mount the tape in the first place and because the tape has
to be unwound to reach the required part.

5.5 Mass Storage Devices

The mass storage device provides an answer to the problem of handling magnetic tapes. The equipment consists of
an array of magnetic cartridges housed in a honeycomb shaped store. The capaciiy of the Control Data Corporation
cartridge is 8 million bytes. When a particular cartridge is requested, an electromechanical device retrieves the requested
cartridge and teansfers the data to a disc. Storage capacities of the IBM 3850 and CDC 98500 systems are highs IRM

claim between 35 billion and 472 billion bytes and the average access time is seconds. CDC claim a 3.8 sccond average
access time.,

A somewhat similar, but now largely outmoded device is the data cell which retrieves the selected strip of flexible
magnetized material and fastens it to a rotating drum,

5.6 Photocopy and Laser-Holographic Storage

Large-capacity, direct-nccess storage devices exist which use laser technology.®  lnformation is written onto photo-
graphic film or a holographic substrate using a laser. Hence, the store comprises a magazine of helographs or films which
are retrieved in a fashion similar to that of the data cell.

5.7 Newer Memory Types

Other types of storage devices are coming onto the market. A charge-coupled device (CCD) was recently announced??
and is intended to be a replacement for magnetic drums. CCD and bubble memories are designed to fill the gap between
main memory and direct access storage, providing access to data in the millisccond to microsecand range.

Storage is likely to decrease in cost and increase in performance in the next few years. Discs with over 1000 mega-
bytes capacity are likely to be available with transfer rate of several megabytes per second and acaess time less than 20
milliseconsds. Costs of storage may well be less than $500/megabytes/month for main memory, bubble or similar less
than $50, discs $1. mass storage less than one cent (USA Currency).
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6. THEMANAGEMENT OF PROJECTS

6.1 The Project Environment

The introduction of a new system, be it an input or storage system described above or another type of system,
usually involves changes within the organization. The introduction of change can be difficult and costly unless the change
is carcfully planned and executed, Many organizations introduce new systems, using the concept of a *project’. A project
can be defined as a temporary organization of resources to achieve a particular goal. The project usuady has a leader or
manager whose task it is to see that the project is carried out successtully and within the budget.

An important aspect of a project is the project plan, which will usually be devised by the project manager.
Projects are often split up into phases (see paragraph 6.2) and at the end of one phase, a detailed plan for the succeedng
phase is drawn up. An overall plan, produced at the beginning of the project, should be updated at the end of each phase.
Plans should include details of:

— project costs (including cost/benefits analysis),

-~ timescale (schedules for completion of project, milestones, etc.,), ‘
-~ manpower requirements,

~ equipment requirements.

A specification of the work to be done should be drawn up.

The planning documents together with the results of a preceeding step, allow a decsion to be made on whether to
go on to the next phase of the project. If any decisions on alternative paths have to be .nade, management is able to
make a decision with the maximum information available, including detailed information on costs. In any case, the
decision to go alead is only to the end ot the next step.

6.2 The Systems Approach ‘

6.2.1 The Stepwise Approach to System Implenientation :

It is now recognized that new systems can be efficiently introduced or old ones changed using a siepwise approach
which maximizes the chances of implementing the correct system, allows management to make informe policy decisions
and minimizes the effort spent if changes are made or if the project is cancelled. For information system projects it is
usual to consider the following consecutive steps:

Conceptual stage: the project is considered for adoption

Initial stage: a minimum of effort is expended to provide enough
information to decide whether it is worthwhile proceding
witia the project
Systems analysis and definition:  the customer and the organization carrying out the project '
agree on what the system should do
Design: the system is designed i.c. a detailed description of how
the system is to be constructed is drawn up
Construction and installation: the system is built and installed

P

Evaluation: a periodic review to sce whether the system is performing
according to specification and desires

Three of these stepsi e systems analysis and definition, design, and construction and installation are briefly desenbed
below. For specific details, the reader is advised to turn to standard texts (see list of references)

6.2.2 Systems Analysis and Definition

The systems analysis and definition phase of a project is perhaps the most important of all the steps outlined above.
Tt is at this stage that the needs are specified in detail. It therefore offers an opportunity for management to look at the
goals of the organization. With the introduction of a new system, it is possible to either carry out the present services
more efficiently or introduce improved services instead. For instance, a computer-based system could offer an indive-
dualized selective dissemination of information service (SDI), if this were not already being ol fered, 1n addition to
production of a current-awareness bulletin,

The tasks required to be carried out at this stage of the project include:

i

an examination of abjectives of the existing and the proposed system,

the degree to which current objectives are being met,

a revision of objectives if necessary,

an examination of the needs of the customer (department which is paying for the system) and the the user,
— the preparation of a functional specification which describes what the new system should do,
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The functional specification or system definition serves as a form of agrzement between the organization carrying out the
work and the customer, 1t should include:

a general description of the svstem including objectives and functions.

a cost benefit discussion,

details of information flow and data: input data Gncluding source and method of ¢reation), processing needs,
output requirements (including distribution),

audit controls,

time constraints,

*people’ factors te.g., definition of responsibilities),

contents of files and updating details.

A plan for the design phase should be drawn up and the overall project plan updated.

6.2.3  Svstems Design

The main objective ol the design phase is to produce a detailed description of the system to be implemenicd.
Individual details of the system have to be specified, e.g., program specifications, files, details of output and input fonus,
hardwarge and special sottware to be used and information flow, An important part o- this stage is the system {lowchart
which deseribes the flow of data through the system. Some organizations are now using the HIPO (icrarchical Input

Processing Output) technique™® instead of a flowehart. To back up the flowchart, a description of each operation is
drawn up,

The work to be done at this stage will depend on the strategy adopted  {or exminple, whether software can be
acquired or programming needs to be done, whether hardware is already available, and the complexity of the system.
Grosch®® considers that before any software or equipnient is selected, a broad definition of the application and its
environment should be made, including:

explanations of tasks to be performed,

definition of the specific data to be used,

response requirements of the system,

the size of the data base and growth rate,

the number and geographical focation of terminals.

The availability of suitable software is more and more determining the choive of machine. Software has an even
greater impact if @ dedicated computer is to be acquired. Some of the factors to be taken inte account in choosing soft-
ware are discussed in Chapter two,

Pomnts to o¢ considered in the design include:

details of output required (e.g., formats, quantity, distribution),

details of data clements,

processing and logical operations (system logic),

audit and control factors.

details of inpuc {e.g.. formats, sources of data),

Jdetails of files, storage devices, updating factors, data volume, response tines,
specifivation of computer programs,

specification of manual procedures.

It is important to consider the human interfaces, especially the problems of system operation and user interaction,

The design specification should be included in a report which will also contain a plan tor the {ollowing stage {e.
implementation. The master plan for the project should also be brought up to date,

6 2.4 Construction and Installation

During this phase the system is built and commissioned. The documents used to effect this implementation are the
results of the previous phases, especially the desig 1 .pecitication and the functional specitication. Tasks to be performed
include:

writing computer programs,

tile creation,

documentation,

acquisition of equipment,

training in the use and openttion of the system,

phase in, comprehensive testing and proving the system,

1t is likely that this stage will be the most difficult frem the plnning point of view, Hence the plan produced at the end
of the design stage should be detailed and at the same time lexible, The implementation period is also eritical for deter
mining whether the system meets the requirements. Comprehensive and thorough testing, operating the new system in
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parallel with the old, user training and systems evaluation techniques are some of the activities required at this stage in
order to determine performance and to ensure satisfactory operation of the new system.

6.3 Personnel

The personnel needed for the introduction of a computer application are usually specialists in a particular arca
(e.g. systems analysts, programmers). If the necessary people are available within the organization, this represents the
best solution because they are likely to understand the particular needs of the organization and the expertise gained will
not be lost at the end of the project. If not, there are other possibilities:

— staff can be hired from consultancy organizations and software houses,
— the whole or parts of the project could be contracted out to another organization.

The major difference between the two approaches is that in the former, manpower can be hired and fitted into a project
team. This is likely to be the best approach if project managers with the correct background are available in-house,
because staff can then keep control of the project and can learn from the temporary hired personnel.

It will be necessary to decide on the degree of involvement the in-house staff will have after the system is installed,
for instance, who will maintain :be system. The type of personnel likely to be needed for systems development are:

Project Leader: Management capability, understanding of application and of
computer systems
Systems analyst: Experience of techniques of systems analysis plus understanding

of the application and the computer systems, knowledge of
existing similar applications

System designers: knowledg” of software, programming tecliniques, hardware,
comnuinications

Programmers: knowledge of programming, data base management systems
(if used)

Computer operators: ability to operate the system

Data base manager: probably a librarian or information specialist with knowledge of

the computer and data base management systems who is in charge
of the data bases in the computer

The people who will operate and use the system will also be involved in the systems development. It is sometimes
possible to obtain people who can undertake two or more of the above functions, for instance, systems designers are
sometimes used for programming. This is a developing trend as data base software becomes more specialized.

It is important that the computer system, once operational, is not dependent on one person. How often are
programs understoud only by the person who wrote them? It is not a good practice tc let this happen. The distribution
of tasks among a group of people and the provision of good documentation are essential and in any case lead to better
job satisfaction and staff flexibility.

6.4 Other Project Management Considerations

The above treatment has been necessarily brief and there are a number of salient points in addition to those
discussed above, which should be borne in mind when embarking on an information processing project. Some of these
points are listed below, but the subject is covered in greater depth in relevant works cited in the list of references,
especially by Gildersleeved!, Cletand®? and Bingham?®?. In particular:

- the project environment should be encouraged;

~ the project leader should be given the necessary power and support to carry out a project and the job should
carry the requisite rewards;

— the customer (the department requesting the work done) should pay for the system;

- the individual chronological steps of the project (outlined in paragraph 6.2) should be kept separate and cutting
corners should be avoided;

- planning documents should be produced before considering the next step;

- a regular reporting procedure should be introduced;

— the project leader should keep all interested parties informed;

— the specification: of what is required should be frozen and agreed to in writing;

— high level management should be involved in the analysis;

— a standard for documentation and methods of work should be established and maintained (e.g. structured
programming techniques);

— check points (dates) for regular reviews of the project should be intreduced;

— project members should be motivated by assigning them tasks which are not too difficult, but which will develop
them, giving them as much independence as possible and preducing written appraisals of their performance;
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panic situations shouid be avoides;
-~ project members should work physically near to each other;
~ each team member should have an agreed job title and job description.

6.5 Contract Problems

If work is contracted out, normal contract practices should be adopted but the following discussion serves to high-
light certain important points. A detailed description of the work to be done and a cost estimate should be developed
before contacting potential companies. It is useful to break down the project into a number of tasks for which man-
power, equipment, material and overhead costs can be calculated. Allowances should be made for human underestima-
tior of the duration of a task. A contingency factor for each task should also be added. It is sometimes useful to
compare cost estimates with the money spent on previous simjlar projects. For preparation of ‘calls for tender’, ‘requests
for-proposals’ or contracts, the technical specification should be as detailed as possible, unambiguous and should be
written by an expert and agreed on by interested parties within the organization before sending them out. ‘Requests for
proposals’ are often used when the task cannot be well defined. The end product is often a report and hence they are
best suited for the initial stages of a project. The exact details which form the content of a subsequent contract are
asually negotiated, following an initial selection procedure. Calls for tender are usually more specific and hence the
description of the requirements must be very specific, too. An organization which bids, does so knowing that a price is
attached to the bid which if accepted, is usually adhered to unless later negotiations change the description of require-
ments.

Contractors can be selected on the basis of:

- the least expensive tender,

- the organization most likely to previde the desired product as specified in the contract,
-- the reputation of the tendering organization,

~ previous experience in the area,

~ stability of the company,

— service facilities in the geographic area.

In order to establish the capabilities of the company the following can be examined:

- the management organization,

— the organizational procedures used throughout the company,

standards used by the company to carry out work,

controls and checks of work normally adopted,

use of modern techniques such as structured programming, HIFO charts eic..

qualifications and experience of staff (specify the staff who will work on the pr jeoc if feasible),
— examination of previous work.

i

§
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A site visit to the company can be made, especially an unexpected one, to ispect the organization and the quality of the
staff. For the evaluation of offers, the following should also be considesca i addition to the companies capabilities:

~ does the offer satisfy all the requirements?

— have the company deliberately underbid?

~ summarize each offer to facilitate comparison,
— are the time constraints feasible?

Bids should be evaiuated by a group of people (review panel) who understang the field of application. Controls should
be built into the specification of a contract e.g. progress meetings, inspections, interim reports etc. Other factors to be
specified include:

- subcontracting rules,
- testing criteria for product (benchmarks etc.),
— inspections or audits to be made at the suppliers works (if necessary).

Once a contractor has been selected, a single person should be nominated to communicate with the contractor. (It is
usual to insist that the contractor do the same.) This person will control the execution of the contract through.

~ regular progress meetings,
keeping detailed documentation on the progress of the project,
- using an agreed ‘change notification procedure’,
- ensuring interim payments are only made following satisfactory progress,
- carrying out inspections etc.,
ensuring that the product as delivered is satisfactory before authorizing payment.

.5 Operational Problems

The introduction of a computer system requires an extremely methodolagical approach to the day-to-day runmng
of the library or information service. Although the computer offers advantages in terms of power, speed ete. aver
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manually mamntained files, it also demands a very systematic approach. In order to achieve this, the use of a manual
of procedures 1s recommended. This manual should contain a checklist of the way a particular task is to be car-ied out

A related problem 1s that of systems maintenance. This involves the corrections of errors in the system, imple-
mentation of new versions and other changes. The amount of effort needed for this aspect of the system is often under-
estimated.

If a computer 15 used outs:de the library or information services, a procedure manual for the computer operators is
essential to e.sure that the reguiar tasks are carried cut on schedule. Manuals should cover every aspect of the service,
such as security procedures for dealing with classified information on magnetic tape and instructions for running
computer programs elc.

A data-base admnistrator should be appointed. His function will be to arrange the safcty and availability of data at
all times and to ensure that data files are not corrupted (damaged).

The assignment of individual job titles and descriptions is also valuable so that each person has a clear understanding
of his responsibilities.

7. CHEMICAL STRUCTURE INFORMATION SYSTEMS ~ A BRYEF INTRODUCTION

Thus chapter contans a brief introduction to input and storage of chemical structure information This subject is
one that has been comprehensively dealt with in the literature and several texts3»35% are available.

The mator ways of representing a chemical structure are the nomenclature, the molecular formula and the structure
diagram. The problem of snputting the first two of these is no dJifferent from that of other information in character form
Retrieval of the desired chemicil substance can be achieved using molecular formulae and nomenclature indexes, which
are produced by computer using this information. The indexes to Chemical Abstracts show the variety of indexes which
can be produced.

In order to store a structure diagram in the computer it is usually necessary to transfer the structure into symbols
which can be directly input to the machine. The first problem is to transfer the two or three dimentional chemical
structure diagram into a set of characters which can be manipulated by the computer. There are two basic approaches
to storing information on chemical structures by means of a string of symbols,

The first 15 a topologtcal representation, ofien known as a connection table or connectivity matrix which describes
the atoms and their interconnectiuns (bonds). Each type of atom and bond of a structure is given a symbol and
individual atoms are given a number. A table of atom types and bond connections can be built up, which can then be
stored 1n the computer, This sys-em was adopted by Chemical Abstracts Service (CAS) for its chemical registry system

The second approach is based on the use of linzar notation. The best known of these is that devised by
W.J. Wiswesser in the early 1950%. 1t comprises a string of alphanumeric characters which are used to describe a structure
Symbols are assigned to individual atoms or groups of atoms and bonds. For example, ac¢lic atoms are given a single
letter i.g. Fluonine *F’, Chlorine ‘G’. A benzene ring is represented by ‘R’. A fuller description can be founi in Ash and
Hyde¥,

input of chemucal structure information can be undertaken by entering the string of symbols corresponding to the
structure. Linear notations are usually shorter than connection tables and hence can be encoded and input more quickly
On the other hand the connection table can be constructed by someone who is not a chemist, whereas the notation
demands a knowledge of chemistry.

Alternative methods of input do exist. Zamora and Daytun®’ describe the use of a chemical typewriter for input
of structure data at Chemical Abstracts Service. The system comprises a ¥arian 620i minicomputer together with
twelve chenuical typewniters which are specially modified iBM 735 Selectric typewriters with reverse index and a special
typing element. Special characters such as § 1/ \ are included. CAS also have interactive graphics devices for input
Another graphic mathod is to use optical scanaing of structures drawn on u special grid.

Chemucal structure information can be subjected to 2 number of error checks before being stored  Fxamples of
checks are:

~ use of correct symbols,
- comparison with molecular formula (input separately),
- validity of syntax.

An important fzature of a chemical structure information system is the process of registration in which each unique
structyse 1s given a umque number, The difficult problem is to avoid registering duplicates. CAS uses a computer program
10 create a unique connection table from the one input which is then compared with all those already registered
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Chensical structure searca packages are available. One example is the CROSSBGW zys.em of Imperial Chesmical
Indusiries UK, which uses bnth Wiswesser Line notations and connection tables for different funcrions, Compounds

R N I

5\ having combinations of desired fragments orsubstructures can be retrieved from the computer and the respective
f:‘ structure diagrams can be displayed.
g
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APPENDIX A
AN EXAMPLE OF ON-LINE DATA ENTRY AT THE LIBRARY OF THE
INTERNATIONAL DEVELOPMENT RESEARCH CENTRE (CANADA)

"The following dizlogue shows how a record of an item Is to be ondered, catalogued, and entered into a data base, via
an on-line terminai When the item subsequently arrives in the library, the cataloguers further process the information to
produce an expanded bibliographic description, Finally an abstract is prepared.

VALID FUNCTIONS ARE!

ENT
Isggi \ options for interacting with
LIBTFORMAT the data base.

MOUTEeY

FRINT tentry! is selected for a new
QUERY item to be input.

EXIT

WHICH FUNGCTION D0 YOU WANT? entry ¢é— item to be ordered,
FROGRAM LOADED WITH LI = P

ENTRY A.01.04 LOGON MONy JUL 10y 1978y 3119 BN
FLEASE ENTER DATA RASE NAME OR EXIT

T 2rocess

PFLEASE OSELECT RIDLIDGRAFHIC LEVEL 7 &

ISN = 29008

FERSONAL AUTHOR-ANALYTIC

? Dandclsry W.C,

FERSIONAL AUTHOR-ANALYTIC

T MoeCurmacy CoW,

FERSONAL AUTHOR-ANALYTIC

P Hulger JuH,

FERSONAL AUTHOR=-ANALYTIC

o

CORPQORATE AUTHOR-ANALYTIC

CORFORATE AUTHOR NAME - &NALYTIC

? 000711 !
CORPORATE AUTHOR COLE-ANALYTIC

T 000711

CORPOURATE AUTHOR PART-ANALYTIC

T Aancioultucery Food and Nutrition Sciermces Division
MORE SURFLELISCY/ZN) ¥ n

AN ILTATIUN-ANALYTIC

AFFTLIATION CORE-ANALYTIC

?

AFFILIQTION RART-ANALYTIC

7

TITLE-ANALYTIC

T Collaharation in ageicaltural research
TITLE-ANMYTIC )

SR L
G

Qe
g

A
ey

ﬁi FARE NOD«~ANALY FIT at this point the system cheocks

g T opes Peedd \
! FERSONAL AUTHOR-NONOGRapy 0 99¢ 1f the title s already
- v in the data base (ochock for

o duplicates)

CORPORATE AUTHOR=-MONDBRARH
CURFIORATE AUTHOR NAME-MONOGRAFH
'P

CORFORATE AUTHOR CONE-NONDGRAFH
TH1S PAGE 1S BXSY QUALITY FRAGEIQLATR
L
FRUX QUFY SUNMLSESD 10 DDO ):,.. P
y . U Db 5 m el K I e < % Qo u
) s TS - S . .




?
CORFORATE AUTHOR FART-MONOGRAFH
rd

NORE SUEFIELDS(Y/N) 7
AFFILIATION-HONOGRARH
AFFILIATION CODE-MONDGRAFH

?

AFFILIATION PART~-MONOGRAFH
7

TITLE-MONQGRAFRH

"

SOLLAT TON-HONOGRAFH
?
VENDIOR CODE

NON-VENDOR
?
STATUS CODE

T rint

STHTUS CODE NATE (LL/MM/YY)
? ot

ESTINMATED PRICE

ORDER DATE (DL/MM/YY)

SATERIAL DUE DATE (BO/MM/YY)
EATE RECETIVED (LO/MM/YY)
CITATION SOURCE

RIQUESTED BYS

RCGUESTOR NAME

%EQUESTOR’S DIVISION

NIRE SUBFIELOS(Y/N) 7

NUMBER OF COPIES, FORMAT
ALLOCATION AND COMMITMENT NUMKER

n

ACCOUNT NUMRER

ACQUISITIONS NOTES
g

DIRE! ADDRESS (5 LINES)
DIRE--NAME LINE 1

g
H

DIRE--NAME LINE 2
?

NIRE--ADDRESS LINE 1
i

DIRE--ADDRESS LINE
b

r3

LIRE--ADNRESS LINE 3
7

LANGUAGES OF TEXT

7 ENGL

CONFERENCE
CONFERENCE NAME

?
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$
- CONFERENGE FLACE
3 ‘ ?
CONFERENCE DATE
?
3 ' CONFERENCE COUNTRY
R T
9 HMORE SUBFIELLS(Y/N) 7
X : EDITION
PUELISHER
FUBLISHER NAME
2
ELAGE
7
COUNTRY
7
TSEN

7

NATE OF INERINT/ISSUE

T Aug. 1977

LIERARY OF CONGRESS CARI NUMRER
CANAGTANA CONTROL NUMLER

At this stage the item has arrived in the library and its 'status!

is changed to 'inpro' i.e. in process.
VALID FUNTTIONS ARER
ENTRY
INDEX
LISTFORMAT
MODLFY
FRINT
QUERY
BXIT modify function chosen so

WHICH FUNCTION RO YOU WANT? modify that data can be modified
MOGIFY VERSION A.02.00 LOGON MONy JUL 10y 1978y 3131 PN
PLEASE SELECT DATA BASE OR EXIT

?hiblio

FLEASE ENTER FUNGTION TO SELECT KECORD

T1sn=29008

ISN = 29008

FLEASE SELECT FUNCTION

71 sll

QP00 STATUS! inero

CHANGT? CHANGT ¢

LANTEX? ENGL LIATED DATEI! Ausg., 1977

FAUTHA? Danielsy W.C. MacCormacy oW, Hulsey JoH.

CORFA 3 00071100071 1Adriculturer Food snd Nutrition Sciences Divi .om
TITLEA! Collaboration in adgricultursl resesrch

FAGENAL! =, 9-18

FACET
ARST

. oo

PLEASE SELECT FUNCTION

Ttra 8174 to ala4d

CORPORATE AUTHOR-ANALYTIC

00071100071 iAdriculture: Food snd Nutrition Sciences Division
CORFORATE AUTHOR CODE-ANALYTIC

Q00711 0
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¥¥ FIELD TRANSFERRED

FLEASE SELECT FUNCTION

Pira 8i7% to 8149

CORPORATE AUTHOR-ANALYTIC

00071 iAagriculturery Food and Nubrition Sciences Divisicn
CORPORATE AUTHOR FPART-ANALYTIC

Adricultures Food and Nutrition Sciences Division
AFFILIATION-ANALYTIC

000711

X% FIELD TRANSFERRED

PLEANSE SELECT FUNCTION

FLEASE SELECT FUNCTION

Tdel si71

CORFPORATE AUTHOR-ANALYTIC

000711
CURFORATE AUTHOR NAME - ANALYTIC
000711

XX CIELD CORRPHA RELETER

FLEASE SELECT FUNCTION

1 8170

¥ FIELD CORPPA IS NUT REFINED

PLEASE FELECT FUNCTIDN

?l 3174

XX FIELD CORPCA IS NOT DEFINED

FLEASE SELECT FUNCTION

7L 8140

AFFILIATION=-ANALYTIC

Q0071 lAgriculturey Food and Nubrition Sciences Rivision
FLEASE SELECT FUNCTION

Tadd datec

DATE OF CONTENT

L9777

PLEASE BELECT FUNCTION

Tohas status

STATUS COIR

1o

FLEASE ENTER CHANGE

TireroZeroof

PLEASE ENTER CHAMNDE

#roof

FLEASE SELECT FUNCTION
Tadd chandge

LAST CHANOE

LAST CHANGE DATE

ot

LEST UHANGE INITIALS
Tow

FLEASE SELECT FUNCTION

Following this the item is abstracted otc.
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APPENDIX B

TR

SOME EXAMFLES OF INPUT FORMATS, FORMS, HANDLING OF
SPECIAL SYMBOLS AND ENTRIES IN A DATA DICTIONARY

pALCaA
i
oS

Figure B1 shows an input form used for the NASA STAR data base. Much of the information is indicated by
marking tiie appropriate position on the page. Some information e.g. publication data, is in fixed field format.

Another example of a fixed field format is that used for the Research and Technology Work Unit Information
System (WUIS) at the US Defense Documentation Center (DDC).

Figure B2 shows the data encoded on a single punched card.
Figure B3 shows some of the rules for handling special symbols.

Figure B4 shows an example taken from the data dictionary (format description), showing the instructions for

encoding a title. The label, (tag or field number) is “11°, the name is ‘Title’ and it has a Iength of 160 characters which
must be alphanumeric.
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Fig.B1  Data collection form for the NASA (STAR) data base
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VERBALIZING FOR
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SPECIAL SYMBOLS

~

= lusc approximately

L use yields (cbhemistry)
use approaches limit of (matbhematics)

# use no.

& use and in Miles, abstracts, and annotations

o use infinity

use wavelength (electronics and pbysics)
use lambda (all other)

al #se ohms (eleciricity and electronics)
use omega (all other)

é use phase (electricity and electronics)
use phi (all other)

Similarly, spell out or show by accepiable

alpbanureric characters increment, varies

as, therefore, differential of, variation of

integeal, sum, benzene ring, thunderstorm,
male, female, fixed star, etc.

SQUARE

2

cm® yse sq ¢m

ft2 use sq ft

m? use sq m

e,
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MACHINABILITY*

SQUARE ROOT
Va-b

1, }use square root of (a-b)
(a-b)”?

SUBSCRIPTS
Vl use V sub 1
BS use B (omit the 5, which is the atomic

number of boron)
See also CHEMICALS

SUPERSCRIPTS

-+

H use H(#)

SO;‘use S04 ()
Vit opse V(5

BHuse V234

B!® use BIO

0'8 (p,n) N!* use O18(p,n)N1S

d?%  use density at 23 deg F referred

to water nt 25 deg F
02% use index of refraction for 20 deg
F and sodium light
See also CUBIC, EXPONENTS, SQUARE

UNDERSCORING
Do not use ur\.dcrscorinﬁ

Escherichin coli use Escherichin coli
to set off special terms use single quotes;

the term quasar use the term ‘quasar’

Fig.B3 Some of the rules for handling special symbols at the
United States Defense Documentation Center
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Title (160 Alpha/Numeric)

Instructions

A brief descriptive title for the work unit is
mandatory at all times in a WUIS record. An entry is
mandatory or all NEW transactions. The field may not be
deleted by a modification transaction. The first
character of the title field in the card or tape record
is a single-character code for the security classifica-
tion of the title (either U, C, S, or T) When preparing
cards or card images do not leave a space between the
code and the first character of the title itself. (Items
classified Top Secret must be forwarded to NSA, and will
not be accepted by DDC.)

Edit/Audit
a. The field may never be blank or deleted.

b. The first character of the title must be U, C,
or S for entry in the WUIS by DDC.

c. The security classification of the title must be
equal to or less than the Summary Security, Field 5.

Disposition

a. A transaction is not releasable if Field 11 is
blank on & NEW transaction or deleted by a modification.

b. A transaction is net releasable if the title
classification is other than U, G, or S or if the title
classification is higher than Field 5.

Fig.B4 A description of the data element ‘title’ in the US Defense Documentation Center data base

{an iters from a data dictionary)
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APPENDIX C
PROCESSING OF BIBLIOGRAPHIC INFORMATION AT THE
CANADIAN NATIONAL DEFENCE INFORMATION CENTRE
Figure C1 shows the title page from a report to be included in the system.
Figure C2 shows the print-out from the computer used for proof-reading purposes.
Figure C3 shows a temporary catalogue card and a second card used for loan control.

The examples shown in Figure C2 and Figure C3 are produced by the computer, which also produces the library

catalogue on microfiln:.
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Fig.Cl1  The title page from a report which is to be catalogued
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Fig.C2 Print out of the bibliographic details of a report (see Figure C1)
for proof-reading purposes (continued)
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. MECHANIZATION SYSTEMS AND OPERATIONS

&

by

# g Victor J.Rogers ’
B P Technology Reports Centre

4 4 Depart f Indust

E partment of Industry

] 1 Orpington, Kent, UK

> ;
f ABSTRACT

This Section provides a working basis for setting up a computer system for indexing,
processing and disseminating scientific and technical information mainly in the form of
i bibliographic references to research report literature. Following brief refererces to
’ alternative forms of mechanisation, such as the tape typewriter, the main empa.asis is upon *
the in-house computer and its uses for data capture, text handling, good-quality printing
and information retrieval. Methods are described for setting up, storing and exploiting
databases, and the procedures for creating an announcement journal are defined in detail.

The practical examples which are used to illustrate the work are based upon experieace
gained at the Technology Reports Centre (TRC) of the UK Department of Industry and the
Defence Research Information Centre (DRIC) of the UK Ministry of Defence.
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1. INTRODUCTION

5 Research and development in the realms of science and technology give rise to a flood of reports and special litera-
ture which s generally created ai considerable cost. Modern techniques for dealing with this documentation in ways

¢ winch will benefit the widest possible range of users rely increasingly upon mechanical and electronic aids, and it is

; evident that the computer 1s the most significaut element in systems designed for processing scientific and technical infor-
3 matton (STI). This apphes particularly to the means used for providing existing and potential users of research repori

. Iiterature with lists of the holdings of information centres and special libraries, and it is true to say that efficient ard

} comprehensive exploitation of modern data bases would be quite imprac.icable without the computer.

Computer manufacturers and specialised software houses offer a variety of systems which can be employed in
mechamsed information handhing processes so that, when planning the computerisation of an existing manual system. 1t
1s wise to consult hardware manufacturers and organisations with experience of writing reievant software If it is found
practicable to purchase a commercial software package, i.e. a ready-made set of working programs. it is generally necessary
to make significant additions to the system in order that the requirements of the local situation will be fully met This
section of the Manual describes the steps to be taken in order to build up a computer-based system designed both to
handle the collection and processing of bibliographic references to scientific and technical report literature, and also to
disseminate the information mainly 1n the form of announcement journals and similar accession lists The recommended
systems are capable of providing information retrieval by direct access from remote computer terminals

TR e R

TR
ot
M

-

The practical examples which are used to illustrate the work are based upon experience gained at the Technology
Reports Centre (TRC) of the UK Department of Industry and the Defence Research Information Centre (DRIC) of the
UK Ministry of Defence.

T g Y R R 7

. 2. BASIC MECHANISATION

T

Many of the mechanical devices used in the creation and processing of research reports, announcement journals and
similar documents can be described as office machinery. This includes addressing and enveloping machines, some kinds

?

é of printing machines, special cabinets for storing and displaying index cards and printed indexes, and photographic

7 devices for creating pages of text for use as printing masters (plate-makers). Such equipment can be adapted to reduce,
' for nistance, the tedium of information retrieval from files of index cards. Some of these card-based devices involve the
; provision of coloured tags or notched edges to indicate broad subject groups, and other more sophisticated processes

rety upon the coincidence of holes drilled, with considerable precision, in special cards. The computer can handle this
kind of basic information in a much more versatile way, and rapid developments have taken place in the field since the
4 first files of bibltographic information were set up in the computer by reading in data from punched cards and punched
< paper tape.

RN

2.1 Tape Typewriters

It was the tape typewnter which pointed the way towards the computer-based scientific and technical information
H; (STI) system and operations of this kind are described in detzl in Scction 4 of this Manual. The simultaneous creation
s of a set of data in the form of text (‘hardcopy’) and as mach.ine-readable codes punched onto paper tape. not only
eliminated repetitive typing but provided a record which was au.eptable to the computer. Control codes related to a
second punch, for instance, can be used to create a special paper tape containing selected fields which, when sorted by
| means of standard software, provide the basis of effective und ¢onomical printed indexes. The judicious selection of
a clear type-face and a well-designed format control program ‘vaded into an auxiliary reader can ensure a satisfactory page
layout for tae ma:n text of an anncuncement journal (see Figure 1), and ind-« pages created automatically and printed
by the computer have proved acceptable even when photo-reduced to conform to the required page size The implica-
tions of the photo-reduction of such pages are dealt with in detail in paragraph 4.18.2, but it can be noted here that.
where racilities exist for the photo-reduction of text according to a variable scale, & two-column (‘two-up’) page format
can readily be achieved by the appropnate arz.ingement of the final text output from the typewriter at the camera
copying stage. Useful title strips can also be added at this stage to provide extra subject headings which will link the text
with the index (see Figure 2;.

2.2 Computerised Indexes via the Tape Typewriter

“Per 1ssue” indexes of the kind referred to above are generally printed from transient files of information held in the
computer, that 1s, fiies w hich wiil be overwrnitten by the next increment of bibliographic data Magnetic tape storage is
relativeiy inexpenstve, howeves, and provided that the computer has sufficient sorting capacity, the tapes can
subsequently be used very economically to produce cumulated semi-anaual, annual or volume indexes by running the
contents of several of then: together. . hese indexes can be photo-reduced to a convenient page size (generally A4 in the
UK) and bound to form a separate pubhcation which 1s useful for information retrieval purposes since it elimnates the
need for manual searching through incremental indexes. A page from a typical index is shown in Figure 3
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11 MATERTALS

11-2 CERAMICS, REFRACTORIES AND GLASSES

{1083-6911]) AD-6143259 UNLIMITED

American Optical Co.,Southbridge,Mass, USA

PREPARATION OF PLATINUM-FREE LASER GLASS 1.1-31.7,1966
Woodcock,R, P,  Granitsas,G,A, 12 1966 15pp

NONR- 4656~ 00 SAR-4

UDC. 666.1.03/606.22/621.375.826

The purpose of this project was to produce high optical

quality laser glass free of platinum particles, Methods to

prevent evaporation of varlous oxides that caused inhomo-

genelties in the glass were investigated. Data was accumulated

to determine the effect of time, temperature, and atmosphere

on the weight loss of platinum and alioying of platinum with

ingredients in glass, 1B

i1-6 METALLURGY AND METALLOGRAFHY
MRS P 2

[1084~6911) P-158375 TT-1346 UNLIMITED

Arch, EisenhuttWes,,Vol,.37,No,7,1965%, 545-550, Germany

EQUILIBRIA OF THE IRON..CARBON.OXYGEN SYSTEM 1N THE TEMPERATURE

AND CONCENTRATIO: RANGE OF MOLTEN 3TEEL AND THE MANNER IN

WHICH TBESE ARE INFLUENCED BY PHOSFHORUS, MANGANESE AND SULPHUR

DIE GLEICHGEWICHTE DES SYSTEMS EISEN~KOALENSTOFF-SAUERSTOFFIM

TEMPERATURE. UND XONZENTRATL{ONSBERELCH DES FLUSSIGEN STAHLS UND

THRE BEEYNFLUSSUNG DURCH PHOSPHOR, MANGAN UND SCHWEFEL
Schenck,H,  Hinze,lH, 1968  1ypp iyref

UDC, 669,017,13,/66°.15' 784" 787/650.770,669.T4/669.775

The reactions c¢f carbon monoxide and carbon dioxide mixtures

with molten iron belong to the essential reactions for which

it is desirable to obtain equilibrium values of an accuracy

as high as possible, New data were obtained observing all

possible precautions to obtain the drsired accuracy. These

data inciuded the influence of the alloying elements phosphorus,

manganese and sulphur  GMH

Fig.1 Single-column page of text fiom abstract journal
[tape-typewriter] TRC 1969

2.3 Computer-based Data Stores

The storage of textual information in machine-readable (digital) form is becoming iess expensive as techmques are
developed for the economical use of large disc stores. Although the computer-held files used speaifically for the produc-
tion of printed indeves to announcement journals are transient the original files cont umng complete bibhographic
references become a valuable resource when held n suitabie computer stores, and most of the data bases in common use
began in this way.

3. THEDATA BASE

The computer held data base of bibhiographic mformation is essentially a Lirge dyanmuc fide, made dy namue by the
frequent addition of new Jata, and in some cases, by the removal ot redundant materal. igure 4 provides an indication
of the way in which the file 1 built up, and the Data Conversion stage is included to emphasize the necessty for adopting
a standard data format When a set of elements of hibliographic information is put together to torm a record. or item, 1n
a data base file, each element becomes a field in that record and must be input acording to strict ruies m order to
conform to the standard format  Data format rulcs are referred to i paragraphs 4.6 and 1.7, and & typical data base tile
format is similar to the main bibliographic record shown in Figure §. Once o data base tormat has been ectablished
‘ can he very costly to change 1t in order to mclude additional elements, but consersion from one format, contatmng the
& ‘ Basic bibliographic data fields in @ specific sequence., to anothier o windh the same clements appear m a somewkhat
different form or different order (eg the standard data base format adopted Tor the system), s relatively straightiorwand
1 a computer context  Thus a single data base can be made up ot mformation dernyed in nachine-readable torm trom
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14 METHODS AND EQUIPMENT
14 METHODS AND EQUIPMENT (1298-2703)
T73-01367 ABRZ-M-2566

14-2 Lsboratorics, Test Facilities and Test Equipment

[1295-2703)
T73-01053 ASRE-BIB-181

Atamic Energy Ros,Bst, Harwell,UX
LIQUID CRYSTALS POR NONDSSTRUCTIVE TRSTING

Wall M. A, 10,1972  11pp T8ref
Avallability: HMSO £0.50

This dibliography has been canpiled fram the dooument
collection of the Nondestructive Testing Centre Infcrmation
and Adviscry Service and covers the period 1963 - 1971. It
includes papers on liquid orystals and their application, par~
ticularly in the field of nondestructive testing., Referencos
are listed in chronological order and are followsd by an author
index.
Indexing Terms: sliquid orystals/*Ncndestruotive testrn/
Biblicgraphies

[1296-27031
T7>-01159 APCRI~T2-0278

ALr Foarce Cazdbridge Res.labs,Hansocm Plold, Hass,,USA
BARTH MOTIONS AND THRIR XPPECTS ON INERTIAL INSTRUMENT
PBRPORMANCE

Gray.R.A, Cabaniss,@.H. 4,1972  63pp 57ref
Availability: TRC £1.20 AR-SURVe- GBOFHYS-239

The purpose of this paper is to dslineate and explicats the
effects of earth motions on inertial instrument performance}
to oxanmine methods for reducing those errcrs induced by the
oarth motion environment, and to emphasize the need for
oxpanded research along these lines,
Indexing Terms: #Barth movements/#Inertial guidance/Inertial
navigation/Gyroscopes/Barth orust/Instrunent charscteristios/
Brvironmental motions/Instrument parformance/Acouracy/Performed
standards/Earth rotation

Atanic Bnergy Res.Bst,,Harwell,UX
METHODS OF SPECIMEN PREPARATION FPOR TRANSMISSION RLECTRON
MICROSCOPY

Harpor B.A, 10,1972  22pp liref
Availability: HMSO £0,50

A range of materials have been exaxined in tuis iaborasory
resulting in the developent of techniques foo tie preparation
of thin filmg for transmission electron aiecroscopy, Apparatus
for cbtaining thin areas in ceranic materisls, dy grinding,
electro-polishing methods, and ion~beaz thinning are described,
Suspension methods for subemicron powders, rolling techniques
for use on pure metals, and the use of the ultre-ricrotone on
blological material are briefly described,
Indexing Terms: *Eleotron mioroscopy/#*Specimens|{biology )/
Thin filzms

[1299-2703]
T73=01411
National Physisal Lab,,Toddington,Madx.,UK
ASPECTS OF WOPK ON THB PRIMARY STANDARDS OF MEASUREMENT
Dunworth ,J,V. Dean,P, 1972 17pp Sref
Avallability: TRC £0.50
Discusses: time and frequency} lengthy electrical standards;
teoperature; massj fundementsl constants. {(In:Proc.RSE(A),Vol,
70,80.12,1971/72)
Indexing Terms: *Metrology/#Standards/Physics/Pysics
laboratories

{1300-2703)
T73~01414

National Physiocal Lab,,Teddington,Nddx.,UK
TRNSI ON=COMPRESSION STAGE FOR A SCANNING ELECTRON~MIChOSCOFT
Bleotron Microacopy,5th Buropean Congress,1972

Thomas K. Broakwell,P.R, 1972 2pp
Availability: TRC £0,50

During the dynamic obsorvaticny of spooimen ma o 1als under
strain, the jJaws holding the specimens apply atrain equally

Two-single-column pages were laid side-by-side under the camera and photo-reduced

to 75% of the original size.

Heading and sub-heading strips were added as required before each page was

photographed.

Fig.2 Double-column page of text from abstract journal
[tape-typewriter}] - TRC 1973

a vanety of sources. Attempls continue tu be made to encourage data base producers, particularly those working in the
fields of science and technology, to adopt a standard format at source, but expenence indicates that such prinaples tend
tu hecome ponderous and inflexible in practice. The MARC (MAchine Readable Cataloguing) system was developed by
the US Librery of Congress and the British Library to provide for the international exchange of bibhographic information
and this is probably the most notable example of a standard data format.

Although large disc stores can provide direct access to vast quantities of bibliographie information when held on-
line, it 15 usual for the latest avcessions tu be an the greatest demand by information users. Thus leads to the coneept of
“leels of storage™ which can be applied to ettect useful economies. The latest information can be held on dise, with the
older information which is less in demand being available un maguetic tape ready for transfer tu dise in response to ¢
speuific request. Users of such sy stems are expected to define a range of dates when requesting infurmation, and any
charges made for transferring data from tape to disv and back again to tape are reflected in the overall costings.

3.1 Storage of Data Within the Computer (see Glossary of Terms)

When setting out to define the optimum size of an individual record withun a dise file, 1t 1y essential to take account
of the basie hardware design. An ICL 1900-series computer, for instance, uses a 24-bit ‘word™, a 128-word *block’, and
‘buckets’ contamnng 1, 2 4 or 8 blocks of data, and to achieve cconomy in the use of storage space within the machine or
its peripherals 1t 1s advisable to set up files of such a size that they fit JJusely withun these boundanes. Techmigues have
been developed for compressing the data in digital form within individual records to avoid waste of space, but this
procedure is not so effective with text as it is with files of numeric data.
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> SUSJECT INDEX

SUBJECT VEADING: TITLE

CUNPUTER PROGRANS

H

TRC ACCESSION NO. LOCATION

CONCEPTS IN PROGRAN TLSTING TT3-018735e 1182-2703

SOFTNARE FOR ADVISORY CONTROL OF T¥E NATJONAL YRANSHISSIOR SYSTEM T73=01359 1178-2703

STRESS, STABILITY, AHI VIBRATIUN OF COMPLEX SRANCHED SHELLS OF REVOLUTION, ANALYS T73=01282 1391-2703
COMPUTER SYSTEHS PROGRAMS

FACTORFINDER 11 VERIFIED SOFTNARE ARODUCYS, A CATALOGUE TI3-01734s 1176-2703

VOKXLOAD HODEL AND MEASURES FOR COMPUTER PERFORMANCE EVALUATION T7340vds4 11852703
COMPUTERIZED SIMULATION

HULYINETHOD-NULTITRAIY VALIOATION OF A DIGITAL SIKULATION MODER T735-00591 1051-2703
CONPUTEKS

APPLICATION OF AN UN-LINE COMPUTER YO PHYSICS EXPERIMENTS 1N 2E8R’ T73-01354 1324-4793

COMPUTER COURSES =~ POST GRADUATE AND FIRST DEGREE T73-01471 1180=2703

CUMPUTER COURSES « QUALIFYING T73-01872¢ 1181-4703

COHPUTERS IN OFFICES 1972, HMANPONER STUDIES NO 12 T73-01813¢ Y77-4703

INSURING A CCHPUTER SYSTEM T73=01878¢ 1183-2703

MINTCOMPUTER APPLICAYION (APRIL 1937=30LY 07%) 7301155 1173-2703

OPERATING THE RADIO OEPARTHENT REMOTE COMPUTER TERMINAL EQUIPMENT 173-00560 1146972703

PAYE AND CONPUTERS, COMPUTERGUIDE 8 T73-01380 11842703

VALUE=-APDED YAX, BOOK 1 T73=01887¢ 10462703

VALUE=ADDED TAX, BUON 2 T73-01388¢ 1047-2793

VALUE=ADDED YAX, 840K 3 T73-01389. 1048~2703
CONCRETES

USt OF ACCELFRATED SYRENGTH TESUS FOR TME SITE CONTROL UF CONCRETE T73=0159¢ 11952703
CONICAL BODIES

HEAT TRANSFER AND SURFACE PRESSURE MEASUREMERTS Or THO CONMICAL MINGS IN FREE FLIGH T73=00249 13472703
LONSULES

DEVELIPMENT GF GRAPHIC AREA DISPLAYS FOR ASW ATUTACK MANAGEMENT SINULATION VOL 1 (% T73=01168 1346-2703
CONSTRAIRING

RESTRAINED COLUNN DESIGN T73+01585 1289-¢703
COXRSTRUCTLION

LIST OF PUBLICATIONS BY SYAFF OF STRUCTURAL ENGINEERING DIVISION OF BUILDING RESEA 173=01>52 1287-2703

STRUCTURAL PFRFURMANCE EVALUAYION OF INKOVATIVE BUILDING SYSTENS I73-01511 1285=2703
CONTARLINATION

CONTAMINATION PROBLEMS WITH SPACFCRAFT (IN QERMAN) 173-01687 1422-2703

The indexes to each issue of the abstract journal were printed in upper case on an ICL
1900-series computer and photo-reduced to about 60%% of the original size to fit
conveniently on the page.

The input to the computer was the punched paper tape created by the tape-typewriter
as the main text of the journal was being typed.

Fig.3 Extract from subject index TRC 1973

Ideaily, the abstract of each report held in the data base should form part of the record, but this can increase the
record mize from, say 40U characters to more than 1500 characters for the normal item of bibliographic information held
man S1isystem. Thus it 1s consuderations of tield size, record size, and file size which exercise a fundamental influence
upon the practical and financial feasibility of any data base.

It has beea pomted out that STI data bases are mostly built up of regular increments of Jata. This is quite ¢
conventent arrangement, since 1t heeps the latest information, whidh is generally most in demand, in the most accessible
postition 1 the total file, Holding a data base i chronological order calls for reliable machine held indenes to facilitate
access by subjeet, author, report number, ete., and this makes the ‘weeding-out’ of individual report references a ven
complex matter.

3.2 The Computerised Thesaurus

Computensed mformation retrieval systems based upon a dictionary of approved indexing terms (desoriptors)
require a machine-readable thesaurus to factlitate subgect searches, Figure 6 shows an extract from the FJC, Thesaurus
of Engineerig & Scientific Terms (T ST), and unhike the data base ttself, the thesaurus file requires periodic reorganisa
ron, wath terms of vanous kinds bemg aedded, amended or deleted 1t is comvenient to control these activities by holding
the master tile on punched chards, and 1igure 7 indicates the procedure tor updating such a tile with software designed
to ensure that additzonal terms are posted correctly, e, are added not only av new main ternss, but also as broader or
narrower terms, suitably annotated, under their relevant man term headings  Consderable mteltectual intenvention s
required to ensure that cach new term s fully integrated into the thesaurus and @ sy stem of codes, to be punched into the
cards i additton to the text, can be wed to enable the update program to make the amendment. as required  The
handling ot alterations to and deletions from the terms in the file s generally simipler than making additions, but precise
plannmg s requnred to keep the thesaurus file up-to-date, and 4 complete update run s necessary at regular itenals when
a check 1s also made to ensure that the latest set of interpreted punched cards s correct  On e updating from a VDU
termunal 1s feastble, but it is generally less reliable because of the greater possibility of human error
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RESEARCH REPORT
LITERATURE

MAG TAPE
FROM EXTERNAL
SOURCES

LOCAL TERMINAL
INPUT

REMOTE TERMINAL
INPU™

KEYBOARD KEYBOARD

Jl!

ML

DATA COLLECTION

DATA CONVERSION

DATA STORAGE

INFORMATION RETRIEVAL

Fig.4 Database structure
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Field Field Size

Number (Characters) Contents
1 4 Main Subject Code
2 20 Accession Number
3 25 Criginator’s Reference Number
4 a5 Agency Reference Number
5 N Increment Number
6 150 Originator
7 300 Title in English
8 .10 Title in Original Language
9 300 Conference Details
10 25 First Author
11 28 Second Author
12 9 Date of Report
13 17 Pages and References
14 29 Contract Number and Period Reference
} 25 Project Number
16 25 Other Reference Number
17 25 Availability and Price
18 25 Further Reference Number
19 209 Abstract
20 S65 Indexing Terms
4000
Notes:

1. Maximum record length = 4000 characters
Average record length 1500 characters

2. Each field size includes the end-of-field marker.

3. The field size quoted for Field 20 includes all sub-field markers and the
end-of-record marker.

4, If the document is a transiation the title field (Field 7) will exdd with the
identity of the country of origin abbreviated as necessary and held
between brackets preceded by a sub-field marker.

Fig.5 Main bibliographic record (input file structure)

4. THE IN-HOUSE COMPUTER
4.1 Initial Preparations

4.1.1  The Feasibiltry Study is the essential pre-requisite to any computer-based STI system. Depending upon the size
of the installation and the time available, tae study should be carried out by an individual or a small team with experience
of the organisation and management of office procedures but with a greater knowledge of the implications of, and
opportunities for, the automatic processing of textual data. Consultants from outside the organisation affected should be
expected to confer with management at frequent intervals urmg the study to ensure that the plans develop in the right
direction. L. cases where the computer is being installed to tak? over or extend operations already being performed by
manual methods or by some fortn of basic mechanisation every step within each activity must be precisely documented
and fully uauerstood both as a separate function and also as it affects other operations within the total system. Careful
analy~is of this kind can show np ways in which current procedures may be improved, for it is often found that activities
which are unnecessary, uneconomical or redundant have been allowed to become an accepted part of the syscem. Thus
detailed systems analysis as a prelude to computerisation can prove useful even if the actual introduction of the coraputer
is delayed.

4.1.2  Special Accommodannn  Careful planning is needed to ensure that the special accommodation required to house
the computer and its ancillary equipment 1s rzady on time. A frequent source of delay is the creation of the controlled
environment needed by the langer machines (generally those with more than 16 000 bytes of core), although many of the
mini-computens referred to in Chapter five will operate satisfactorily in the kind of air-conditioning which is found in
modern office accommodation. In most cases it will be necessary to build some special accommodation or to carry out
modifications to an existing Luilding, and it is wise to start on this part of the overall task at the carliest possible time
and to monitor progress most carefully. As well as the machine itself there must be accommodation for computer
operators, programm.:s and data preparation staff, all of whom must be recruited and trained in good time. The cost
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Complon scattering

Compton scallering

USE Compton ettect
Comptrolier lunctions
USE Financial management
Computsidon 1201

UfF  Caicutating

€ding routines
Executive routinas
Inpul output routines
interpreter roulines
Loader routines
Merging routines

63

THESAURUS OF ENGINEERING ANC SCIENTIFIC TERMS

—Punched cards
Punched tapes

—Random access computer storage
Read only storage

~Registers (computgrs)
< o

Proqramm. g manuais
Real time - perations
Repot generators
Yimg shanng
Computer technology
USE Data processing

P 9
Cateulation Monitor roulines —Senal access computer storage Computing
Computing Obyect programs Shilt registers USE Cumputston

AT Applicatons of mathematics ~Onerating systems (Lompurers, Thick film storage Comguting gun sights 0902 1905

—Antimett, Recursive routines Thin tim storage BT Gun auxivary equipment

--Calculators Repon generators Twistors Gun sights

—Computers Simutator toutines Word orgamized storage Sights

Seihng soubnes

= Data processing
Computational linguistics 0597
UF  Mathematcal Inguistics

Suurce progeans
Subroutine hibranes

RT  Acoustic delay lines

Butter storage
~Central piocessing units

T Gyroscopic gun sigits
Radar gun sights
Computing machines

Statishical linguistics ?:;?t,s‘;:llgﬁ;un nes ‘g?':i’;':'s USE Computess
BT Uinguistics Uty routnes O piocessing Congentrates 1107
NY  Machine transtation R  Algonthuns —Data storage dovices RT Composstions
R1 :u:or::.\:uc ab:ua‘.lmg ~Coding —Data lapesg Formulanons
UtOMANC exing - " 1Xtul
~Aytomang fanguage processing l(;':::l-r’!s:::oln;;rogrammlng E::’;)cl':g;?“c Storage g'ah‘:l‘n::s
Computer components 0902 ~Programming languzges Magnelic cores Concentrating 0701 1308
RY Adaing circuis Computers 0902 Thin tdms UF  Concentration (process)
_2";“""""“‘912"5“"" logic uauls UF  Business computers Computer systems hardware 0902 B; Separation
Copeat elements Comguting macnines NT  Accumulators {computers) AT Accumutation
—Punched carg equipmon Large scate computers Aperiure rards 2dsotption
~Registers (computers) Mathematical instruments Associative storage Agglomerziion
Guniers (compute Mattematicat machines Biaty processors Beneticianon
- Selectars (computers) —Contial processing unis ~Centituging
Computer drven punchus 0902 Medium scate computers Characler processoes ~Coagulation
BT Card punchies (data processing) Sarntitic computers —Computer storage devices Coalescing
Data processing equipment Smatt scate computers Core storage Compressing
Punched carg equipment BY  Data proc essing equiprent Cryogenic computer storage ~Concentrators
Punches NI Auporne comguters Decimal processors ~Condensing
AT Reader-punches Anatog compuyters Detay tines (rompuer storage) Crystalhzation
Computerized simulation 1402 Asynchronous computers Fixed word fength processors Ocwatening
0902 Bombing computers General purpose registers ~-Oistiltation
UF  Computer sunutalion Oignal computers Index registers ‘9"""9

87  Matnemateal models
Simutation

Electronic computers
=Fite control corputers

=Input oulput devices (comp }
Maganetic caras

—Evaporation

NT  Analog simutation Flunic computers Magnetic disks Extracuion
Digual simutation Gencal purpose computers Magneli drums —Filtranon
Hybnd simulanon Guigance computers —Magnelic storage Flocculating

RY —Computers Hybna computers Magnentic tapes Flotation
Contro smulation Mechanical computets Paralivl processors Percolation

—~Flight stmufation
—=Operations reseatch

Navigational computers
Parallax compyters

—~fPunched cards
Puriched tapes
R

Precipitation {chemistry)
—~-Sedimentanon

Spacecratt umulation Radar range computers f accoss computer storag Settiing
Computer languages Shipboard computers Reading machines Sorption
USE Programanng languages ~Special putpose compulers Read only storage Stress concentration
Syrchronous compulers ~Registers (computers) Thickening
Computer loglc 0902 Aeg P Uparadin
RT -Logic ciecuits Torpedo gata computess puter storag vt iy
Computer memorses RT  Anthmetic and logic umits ~Senal access computer storage sponnng
USE Computer storage devices Attiticial intelfigence Senal processors Concentration (compositlon) 0704
pu M Automata theory Shilt registers Ul Molany
Computer personnel 0509 =Auxiliaty equipment (computers) Thick itm storage Molanty
BY  Personnel ~Catcutators Thin tim storage RT ~Comaminants
AT Programmers -=Cenleal processing units Twistors Oiluhon
RY ~Qperators (yersonnel) —Character recognition devices \atiable woid length procestors Normanty
Computer programming 0902 Computation Woro orqanized storage Punity
UF  Programmang (computers) Computer components RT -Auniiaty equipment {computers) —~Quahty
Programming techmiques ~Compulenzed simulation ~Compulers —Sampling
NT  Control sequences ~Computer storage devices Consoles Solubilty
Maching coding —~Computer systems hardware Control ¢ircunts Solvent action
Macioprogramming -Computer systems programs Data links Concentration (process)

Mnc:oploglammung
Symbolic programming
RY  Acdresying
Algonthims
~Coting
~Computor programs
--Computer systems programs
~0ata processing
Dignal techniques
Oynamic programming

Cybernencs
~Data processing
Iatormation systems
~Logic crcunts
Logic design
~Pattern recognition devices
Panters (yata processing)
Punched tape readers
Systems management
~Telecommunication

~Data progessing
~Data processing equipment
~0Data storage devices
~L0gic circunts
Magnetic tape transports
Multiprocessing
Moaltiprogramming
Rcal me operations
lime shanng

Computer systeras programs 0902

USE Concentrating
Concentration (stress)
USE Stress concentration

Concuntration cell corrosion 1113

UF  Crevice corrosion

8T Cowoson
Cofros10n mechaninms

AT Cotrosion latyue
Eroston corrusion
fruting conrosion

Flow ¢harting Computer simulation UF  Computer software ~Gdlvarc ¢orosion

Fiow charts USE Computenzed simulation Softwate {computers) Impsnement cotrosion

Heunsti¢c methods Computer software 81 Computer ptograms intetgranutar corrosion
~Linear programming USE Computer systems programs NT  Assembler routines Stray wuttent corrosion

Leyic gesign
~Mathemalical programming

Muthpiocessing

Multiprogramming
~Numenral analysis
~Progranming langua jes

Computer storage devices 0902

UF  Computer memonies
Memory devices
Memory systems
81 Computer systems hardware
N1 Accumulators (computers)

Compilers

Execulne toutines
Infu® output routines
Interprelor routines
Loader soulines
Monulor routines

Strews corrosion
Concentratars 0708 1309
871 Separators
NT ~Cen‘rituges
Oense madia separators
Dialyrers

Programming manuals Apurture cards ~0Operating systems (computers) ~Eloctiss concentrators
Real time opetations Associahive storage Simulator routines Electrostatic separators
Sequencing Core storage Subroutine tibraties Filter prosses

Systems analys s
Time shanng
Computer programs 0902
UF  Programs (computers)

Roulines (computet programming)

NT  Assembler routines
Compiiers
~Computer systems progtams
Ougnosuc routnes

Cryogenic computer storage
Oclay hines (computer $10rage)
General purpose regisiors
Index registors
Magretc cargs
Magnenc dishs
Magnetie drums

~Magnetic slotage
Magnetic tapes,

Al

Transtator routines
~Computer frogramming
~Compulers
—Data procassing

Diagnostic routinos

Edaing roulines

Multiprocessing

Multigrogeramining
~Frogramming languages

Flotaton machines
~Grav.ty concentrators
Hydrozyclones
Jigs (concentiators)
Magnetic separators
Settlers (sepaiaiors)
Stuices (concenliators)
Sohd bow! classibiers
Spirals {concentrators)

90 Subject Category Index numbers follow main terms (—) =~ Seeman enlry for natrower terms 1 = Consult main entry

Fig.6  Page from EJC (TEST) thesaurus
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of introducing a computer is such that it might prove uneconomical to let the machine stand idle, so that the provision
of a rest-room and a simple kitchen should be considered at an early stage in order to fazilitate shift working.

4.1 3  Back-up facilities - Although the computer aspects of STI nandling are highly specialised in many respects, means
should be sought of carrying out as many operations as possibie on an alternative machine in the event of a serious break-
down. Subject to security considerations, this objective can sometimes be achicved by setting up a system of mutual help
between the STI organisation concerned and a research establishment or similar institution which has a computer of
suitable size and of thie same manufacture.

4.1.4 Internal reorganisation - When the main constraints of budget, scope and time-scale have been laid down for the
computerised system, it is vital to set up procedures for regular communication between the rewly formed Automatic
Data Processing (ADP) section and the internal groups most affected by the inevitable function re-organisation which will
take place. A functicnal chart which could apply to an Information Cenire is shown in Figure 8, and it will be seen that
liaison is necessary at all levels of management. This s particularly important where the new system is to be super-
imposed upon well-established procedures with the object of ultimately replacing them. If the first output from the
computer can be shown to bring about an obvious improvement to an existing operation, or to create a new product
which fulfils a long-feit need, then those members of staff whose daily wor. is to be affected by the machine will be more
likely to take a sympathetic view of subsequent developments.

4.2 Input File Structures

1t has already been pointed out that the computer storage of bibliograpnic records which include abstracts can create
problems of capacity and cost. These problems become greater if an attempt is made to store the complete text of reports,
but they are not altogether insoluble given adequate resources, and advanced systems of this kind will be referred to when
considering the implications of information retrieval later in this chapter.

There are mar.y types of file structure which can be used to hold bibliographic records in the computer, but there
are two basic kinds which will be described in some detail. The ideal system will probably incorporate aspents of both and,
as knowledge and expertise develop, refinements such as data compression techniques can be introduced.

4.2 1 The single bibliographic file — Provided that there are adequate resources, it is quite possible to store all the
bibliegraphic information which is to be processed in the form of individual records in a single main bibliographic file.
The research report literatur processed by the Technology Reports Centre of the UK Department of Industry is handled
i this way, and it is against this background that the more generalised systems described in this chapter are defined. A
typical record is shown in Figure 5, and it can be seen that it consists of twenty fields, including the com.plete abstract,
arranged in a manner which is dictated by the need to display the various eleinents in a convenient sequence on the VDU
screen as the data are being input. The average length of such records is about 1500 characters, but the <ystem should
allow for records up to 4000 characters in length.

An important factor governing the sequence of the fields in this type of system is the maximum number of
characters allowed in a single line of the display, remembering that cach space is counted as a character. Many VDUs
have a line leagth of 80 characters so that, for instance, the two author fields, the date and the pagination information,
which together occupy a possibie maximum of 79 characters inclusive of spaces will {it conveniently into a si gle line of
text (see Figure 9). The softw-are is therefore designed to accept these data and store them in that order. On the other
hand, the originator ficld, known within many systems as the corporate author figld, can contain up to 150 characters
but rarcly exceeds 80. The softwure will therefore handle as many lines as each field requires at the input stage and
provide the correct display format when called upon to do so.

Experience within TRC has proved that there are no serious information retrieval problems created by restricting the
number of authors identified in the input file to two. The field sizes throughout the record are rarely found to be
inadequate, and it has beuns shown that, for quick reference purposes, most reports can be identified by the first thirty
characters of the title.

Certain fields within the record will inevitably contain sub-ficlds, i.e. discrete elements within the field which must
be flagged for use Ly the software for special purposes. The indexing terms (descriptor) field is constructed in such a way
hat the individual terms can be extoacted (see paragraph 4.7.0) and listed for i.formation retrieval purposes. Each
descriptor is, therefure, a sub-field and is separated from its neighbour by a code, the oblique (/) in Figrre 9 which is
recognised by the software. In the example shown in Figure 10 the question mark (?) forms the field separator and the
left-hand square bracket ([) is the record separator. The decision concerning the numnber of records which will constitute
an incremental file will depend upon « wide range of factors, the most important of which are the average number of
documents passing through the system in a given period (say a week), the averpe size of bibliographic record, the average
number of records per printed page of the announcement journal, the required frequency of journal publication and the
optimum number of pages per incremental issue of the journal. The data handling capacity of the computer and its
peripherals will also be very significant, but the adminis. siive decisions involved in these aspects of the total task of the
ST system will have been taken into account in the course ol the original feasibility study.
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TRC Accesston Volume & lsue
Number Cotpotate Report of R&D Abstracts
Authot Num‘bct Date Pages
T18-0119 1R-254-ME 3701

Warren Spring Lab,, Stevenage, Herts, , UK
SOLVENT EXTRACTION OF NON-FERROUS METALS/: A REVIEW/1976-1976
AU e Blott, DS, 1917 62pf  545refe——— Number of
TRC references
Resonveh and dovelopment in the flold of solvent extractlon of non-ferrous
metals for the period from late 1974 tc the end of 1976 I8 reviewed. The
, review I8 broken down into sectlons for (ndividunl metals, secondury motals
Availabitity »and wastes, acld eateactlon processes, and two spoeclal seotlons on muanganess
modulos and platinum group metals, A foature of the review Is the Incrcasing
/ degree of commercinlisation of tho process of solvent oxtractlon {n overy suctor
rd of hydrometallurgy thus making it now one of the most lmpcrmm'molnl 3aparatton
- processes in wet chemlenl procossing.
*Solvent oxtraction/*Reviews/Mydromotallurgy/+ Nonferrous motals/07D/05
/l l}-/7lN/9‘.)r/ Indextug terma

P
Absteact

Indexing terms

o BJC-TEST thesaurus terms for subject
index (*)

o otler BJC-TEST terms

e non-EJC-TEST terms (+)

e Cosati code used for location in R & D
ABSTRACTS (/)

¢ other Cosati and NTIS codes (/)

Fig.9 A typical abstract

05B?
T78-6188% BLRD-54162% 38097

Eritish Library Lending Div.,Boston Spa,Wetherhy,Yorks 1S23 7BQ?
AUTHOR-PUBLISHER RELATIONSHIPS IN SCHOLARLY PUBLISHYNG??%

Mann, P. H.?? 02.1978? 83pp??7?

BLLD??

With the help of five ccholarly putlishers, seventy-two books were examined
from the viewpoint of both authors and publishers to find out how they came
to bga writter and published. It was found that publishers'! editors are
themselves very active in seeking ideas for new books and the scholars who
act as their series editours, consultants and advisors form & very icgportant
communication network linking new authors to publishers. Early contact with
this network can help authors greatly and save unnecessary work and possible
disappointment.?

*Publishing/* Authors/Education/Books//05B/7 [

Fig.10  Bibliographic record displayed with control codes

tach incremental maun bibliographie file 1s terminated by a unigue code, say a double left hand square bracket ([ ).
and 1s handled as an entity m the system nght through to the stage at which it s used for the printing of text and indexes
The data fields and comrol codes are then subjected to spectal software which converts the file to the formats required by
the data base programs and the incremental file becomes part of the total data base system.

4.2.2  Parallel files A useful alternative to the man Wibliograplie file s the system of parattel files. The simplest
application of thus system 1s to hold all fields except the abstract i one file (the Reports File) azd to hold abstracts only .
wlentified by the in-house doctment accession number, i g parallel file (the Abstracts Vile)  The Reports Fite will be
quite compact with ¢ach record contatning 200 to 400 charactens in the system shown in Pigure 11, and it will have
many uses witlhin the total system, particularly for ‘househeeping’ and other management parposes, ¢ g the conteol of
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Jdocument issues and periodic statistics on work progress. Printing and display programs which call for abstracts will need
to have the capability of linking in with the Abstracts Iile when complete bibliographic records are required.

The need for absolute piecision on the part of the heyboard operators who create the input file 1s particularly signi-
ficant in the case of those fields which hold reference number information, since a mis-quoted number can mdke a
document irretrievable within the system. For systems employing punched cards or punched paper tape as input st 1s
usual to key the Jata twice using different operators and then to corapare the two sets of codes autumaticaily.

The systems being described here, however, are based upon direct input from VDU termunals with single keying, 1t
is then teasible to write alpha numeric and character counting checks into validation software to protect the input agamst
errors in fields which are susceptible to inaccuracies of this kind. Those fields which contain textual data car only be
properly corrected by proof reading and text editing. Fields which form the main entries to indeaes are particularly
sensitive to keying errors, and this is especially true of the Corporate Author index based upon the Onginator field. The
slightest textual error, such s misquoted atbreviations or the use of incorrect punctuation will, if undetected, cause the
computer to create a new heading identical in all other respects with the proper heading, thus impairing the accuracy and
reliability of the index. There is a strong case, therefore, for establishing a master file of originators as an authonty file
cross-refzrenced to the file of bibliogiaphic information, so that the keyboard operator needs only to msert a , eference
number in the originatur field of the input file, leaving the software to pull out the corresponding corporate author
infonnation from the master file when a complete record is rejuired.

A six-figure number, representing up to 999 999 different corporate authors, is considered sufficient for indexing
purposes in the parallel file system, and it is far easier to apply a visual check to such a number than 1t 15 to preof-read the
complete corporate author identity with its array of capital letters, special punctuation and abbreviations.

The system of parallel files could be extended to cover personal authors also, but such developments can generally
be regarded as refinements.

4.3 Storage File Structures

The software which is used to count the data fields and to validate such fields as the accession number. main subject
code and date in the single main bibliographic file system can Le extended to re-sort the data elements when they have
been corrected and to eliminate unwanted spaces from the record. Figure 12 shows a typical storage rile, arranged with
the main sort fields (main subject code, accession number, originator’s reference number and related documen numbers)
at the top of each record. In most cases the first operation involving the storage file 1s the pninting out of an increment
of the semi monthly announcement journal, and a sequential number (record number) 1s generated by the softwaie for
use as a control within the suite of programs which creates the printed output for each .acrement. The record number is
not normally displayed.

Systems which employ parallel files for the storage of data can only operate effiviently if the data elements which
make up the records are enhanced by the addition of special control codes (keys) and links at tiie Gata preparation stage.
The software which controls the files will then recognise the keys and links and use them as pointers to the data elements
in the various files when it is necessary to assemble records and display them in specific formats.

4.4 Output File Structure (Fig.13)

The principle function of the Output File in STI systems is to display bibliographic information either ot the VDU
screen or the printed page. Tae structure of the VDU displays will be descnbed in paragraph 4.5 (Data Preparation), and
the structure of the print file used to create the pages of a typical announcement journal will be referred to i paragraph
4 18 on printing. A variety of other cutput formats is required for data vahidation purposes and to provide brief details
of the documents passing through the system for varivus househeeping functions, so that it is important to ensure that
control codes are retained within the teat to provide heys for Jdata selection and display. Programs can then be provided
to list any individual fields or combination of fields for work-flow cuntiul purposes, €.g. from aceession numbers only to
the main bibliographic record complete with the symbols which represent the vontrol codes. Thus latter feature 1s
particularly important in a system which prepares output un magnetic or punched paper tapes for photo-ty pesetters.

4.5 Data Preparation Systems — General

Reference has already been made to the use of punched cards and punched paper tape as input 10 STI systems, and
there are specific areas in which these medis can be employed to advantage. The modem in-house computer generally
lends itself to input via visual disp!ay units however, and there are great benefits tu be gained from the instant display ot
text on the screen as the data are being captured in machine readable form. The same broad rules governing the structure
of the data elements within the record and the structure of the recurds within the file will apply whatever data prepara-
tion technique is employed, but the trend is towards entering data direct from VDU terminals, and 1t 1s the essential
features of this type of system which will be described in detail.
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Field Field Size
Number (Characters) Coneents
0 4 Record Count (Tosal number of characters in record)
1A 4 Record Number
1 4 Mz Subject LCoae
) 30 Accession Number
3 25 Originator’s Xefsrens Numaber
4 25 Azency Ruferorice Number
5 25 Project Number
6 25 Other Reference Nuaber
7 25 “urther Refarecce Number
3 29 Contract Number and Period Reference
9 9 Dute of Report
10 17 Pages and References
i1 o Fizst Author
12 25 Second Author
13 25 Availability and Price
J4 5 Increment Number
15 150 Originator
16 00 Title in English
i?7 300 Title in Original Language
18 300 Conference Details
19 207 Abstract
20 568 Indexing Terms
20A 1 Record Terminator
Fig.12  Typical storage file structure
Field
Number Conients
0 Record Count (Total number of characters in record)
] Main Subject Code
2 Accession Number
3 Originator’s Reference Number
4 Agency Reference Number
N Project Number
6 Other Reference Number
7 Further Reference Number
8 Conteact Number and Period Reference
9 Date of Report
10 Pages and References
11 First Autlior
12 Second Author
13 Availability and Price
14 Increment Number
1§ Originator
16 Title in English
17 Title in Originai Language
18 Conference Details
19 Abstract
20 Indexing Terms
20A Record [erminator

Maximum

Fig.13  Output file structure

4.6 Key-to-disc Input from Terminals Linked to an in-house Computer

A typical key-to-dise data prepration systesa is illustrated in Figures 14 and 15.Th
carpeted, quict and comfortable to provide the operators with working condi
exacting work with the minimum of distraction. 1t is particularly important
.stram is eliminated. Ideally the Data Prep Room should be near enough to

input VDU terminals are housed should be
tions in which they can carry out their very
to arrange the lighting in such a way that eye
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the main Compute - Room to enable the VDU terminals to be wired directly into the machine. Where the document
flow 1s suffictent 1o justify the use of a cluster of VDU's it is a guod principle to arrange the terminals in pairs so that two
adjacent operators can take it in turn to check each others’ work.

The recording of the biblrographie data defining each document which enters the system is controlled by means of
a Data Entry Form or Document Processing Sheet (see Figure 16). The preparation of the form can be entirely manual
or partly by computer as described in paragraph 4.22 which deals with housekeeping ar.d stock control. The form travels
to the Data Prep Room with the parent document and, to minimise errors of transcription, as much bibliographic
mformation as possible 1s copied by the operator direct from the title page of the report. Each day’s nput is treated as
a unit for control purposes, and the Daily Input [iie is built up on disc as the complete bibliographic data defining cach
document are keyed in.

4.7 The Data Fields

Referring to Figure 5, 1t can be seen tlat most of the data fields are self-explanatory. The general considerations
which govern the structure of the data withun the Input File are referred tc in paragraph 4.2, but some of the fields have
special characteristics which are worthy of note.

4.7.1 Field 1  Main Subject Cude. Thus s the three-character code assigned by the document analyst at the abstracting
stage. The code 15 vross-referenced by the softwdre to a parallel file which contains the master list of the subject headings
and sub-headings which has been adopted by the STI system as a whole. The list of COSATI/NTIS codes has been found
to be dependable in this context, and the brief but precise statement of subject identity which constitutes Field 1 will be
found to have a variety of uses in the STI system (see notes on Field 20).

4.7.2 :vgeld 2 — Accession Number. This 1s the number given to the document when it becomes part of the total store
of research report literature. It 1s usual to employ a system which numbers the documents sequentially within the year
of acquiSition, so that each annual series begins with the year's identity followed by document Number One.

4.7.3  Bield-S—Inorement Number. 1t can be assumed that the original Feasibility Study (see paragraph 4.1.1) or
exnstmgi)ractnce will decide the size and frequency of the issues of the STI system’s announcement journal. The contents
of each fssue of the yournal will form an mcrement of the total throughput, and the decision concerning the number of
sssues tojbe published i a year wall depend upon the quantity of reports handled, the rate at which they are processed,
the optimum journal size, etc. Twelve monthly issues may conveniently constitute an annual volume and be numbered
accordingly, but it is advisable to introduce muitiple volumes 1n a year if more than twelve issues are to be published in
that tim &—Awonvement»arrangemen;.xs.to assign twenty-four or twenty-six issues in a year to two volumes each of twelve
or thurteen 1m.rements, dn‘d the increment number shown at the top right in the example (Fig.10) would be used in such

a systent (38092 js Increnient Q_Qf_\{ommg%)

l

4.7.4 Melds Toand 1 + + Furstand Sewmf Author. These fields are formatted to suit the requirements of the software
which cteates. th&Author.Index,J e..the.sumame first for easc of sorting into alphabetical order. There need be no restric
tion on fhe number of imuals allowed provnded that the total permitted field size, including spaces and punctuation, is
not excéeded.” ™ - ,

. wem e s an R o . - P — -

4.7.5 Feld 12 - Date. There are many ways in which dates are traditionally expressed, and the method shown in
Figure IP is a useful «,ompromlse Sufficient dating precision is achieved by quoting only riontl and year, and the all-
numericspresentation-is-clear and-relatively easy-for cheching by means of the validation software.

| |

4.7.6 [ uld 20 - Inde\mg T erms. These can be 1n the form of heywords (alpha) or subject codes (generally alpha,
numenc) and the software should bé designed to take accour of multi-word terms, provided that they Jdo not exceed the
ma\unum.lem,thallowed.fot.the.md;mlual,dcn\,glp.tors Anaaimum length of forty characters has been found to be
z,em.mlly avceptable, only presmtmg;pmblems to the document analyst when he is Jdealing with complex chemical
compoundss sField 20us divided into subrfields (groups of descriptors) by a main sub-field separator which is a double
obhque t!/} i the example shown in Figure 10, and into sub-sub-fields (individual descriptors) by the secondary
separator which 1s shown as a single obhque (/). This arrangement permits the software to separate the hey words and the
subject codes-for-listing purposes and,.at.the.same. tume,.to.give.equal status to.every term used, be it alpha, alpha'numeric
or numeric, for information retrieval purposes. The pianted Subject Index will be based upon the terms used in Field 20,
and 1t has been found convenient to designate some or.all of the first five descriptors as Subject Headings The Indexing
Terms field begins therefore with up to five descriptors which are astenshed to enable the indexing software to recognise
them and copy them over to a special file for use as headings in the Subject Indea. Thus they are used both for informa
tron retrieval and for printing purposes. There are other special hinds of descriptor such as the “ldentifier” which has

value for retrieval purposes i relation to a speufic report, but is not required in the thesaurus. In the example shown in
Figure 9, wlentifiers are marked with a cross wlach enables them to be given speuial treatment by the processing software
Where the COSATI/NTIS system of subject classification is adopted, the first alpha-numeric code following the sub field
separator is designated as the Mam Subject Code and is copied to the top of the record (Mield | in the example shown)
where it exercises important control functions in the system software (sce paragraph 4.7.1).

.
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4.8 Separator Codes

It 1s essential that the codes selected to operate as sub field, fiekl, record and file terminaturs should never appear as
charactens 1 the teat of the bibhographic record. A typieal function of the sub-field separator (/') has been described in
paragraph 4.7.6, and the system shown in Tigure 10 uses the question mark (?) as field separator. Records and files are
termmnated by a single left-hand bracket ([) and a double left-land brachet ([[) respectively, and care should be taken
when choosing these very significant codes to cnsure that they van be printed by the system for validation purposes and
that they do not have a unique function in the system software provided by the computer manufacturer. A well-designed
vahidation program will test for the presence or absence of separator vudes, and will reject any records in which these
vodes are improperly used. In the system Jhosen for the purpose of illustration, a record having data in all twenty Jata
fields 1s a very rare occurrence but, nevertheless, every record must vontain twenty field separators in the correct
sequence if 1t 1s to be aceepted. The presence of adjacent question-marks indicates that, for the record shown in Figure
10 there is no information nresent in those particular fields.

4.9 Keying-in, Validating and Correcting Data

Textually accurate input 1s essential for the creation of consistent output which will, in turn, provide the user with a
good impression of the dependability of the STi system as a whole. 1t can be deduced from Figure 14 that the data can
be validated seven times under the TRC system, twice at the VDU as the data are being captured, twice by software using
the Validation Program, and three times from text in the form of computer print-outs which can be created each time a
sorted input file has been set up. It s essential that the teat editing software should allow items of bibliographic informa
tion to be called back to the VDU sureen from the Input File in response to heying in the appropriate aceession number.
An acceptable working system could be based upon a 2000-character VDU screen. an Input File made up of complete
bibliographie records of up to 4000 characters each and a screen format created by the keyboard operator to resemble
the layout of records on the ultimate printed page. The heyboard operator, working from the Docunient Processing
Sheet (Fig.16) and the parent document, enters the data in the correct sequence. observing the rules governing the forinat
of each field, and nserts control codes as required. At the end of the record, or having filled the screen with data in cases
where the record eaceeds 2000 characters in length, the operator reads the contents of the screen and corrects obvious
teatual errors by use of the edit features of the data prep software. Having completeu this first validation, the operator
clears the screen by depressing the “SEND™ key which consigns the data to the Input File. It is important to easure that,
for records 1n excess of 2000 characters, the last line of teat 1s retamed in the VDU buffer and displayed at the top of the
otherwise blank screen when the operator prepates to complete the itemi by heying in a second “'page™ or screen-tfull of
data. This line of teat 1s frequentiy part of the abstract, aad this retention technique enables the operator to maintain
continuity without rish of error. The Input Program will be designed to make the Jdata from the two “*pages” completely
contiguous in the file. Systems employing VDU's with, say. a 1280 character capacity (16 lines each of 80 characters),
might have to accept more than two screen-fulls of data per record, depending upon the maximum record size altowed
for at the system design stage.

Having incorporated one vahidation operation into the mitial data capture process, the second validation is carried
out at the terminal by pairs of operators working as partners. 1t has already been recommended that input terminals be
arranged 1n parrs and, if two operators spend the first half of the working day independently key ing fresh. items into the
Input File, they can exchange the morung's source documents and spend the second half of the day Jhecking cach
other’s work. Tlus 1s done by calling bac K the records from the Input File by their accession numbvers and pioof reading
from the sureen. The day's work s then submutted to the Validation Program in the computer which, in a teat handling
system, van only carry out elementary chiedks of the Mind indicated in paragraph 4.10. Records which are not acceptable
to the program are rejected completely and the related documeatts are set aside to be heyed in afresh with the neat day's
work.

To provide the means of carrying out the neat two stages of data validation it 15 necessary to be able to print out the
day's work on two-part continuous statwonery, preferaoly using a fast printer which works in upper and lower vase,
printing all controi vodes.  The data prep supenvisor then reads vver une vopy, fooking manly for consistency of style and
record vontent, while the editor of the announcement goumnal checks the other, ensuring the aceurasy of layout and
techmeal content and also exanning the conststeney of mdeatng practice, ete., on the part of the infunuation scientists
who analyse the original documents.

Fagure 14 refers to a system which creates twenty-four wssues of an announcement journal in two volumes, cach of
twelve sssues, m a year. This system, therefore, 1s based upon a semi monthly production oy e, and the output of the
vanous related groups within the parent organasation is gauged to fit withun this requatement. The implications of this
aspect of STI processing are dealt with i detail in paragraph 4,19 but they are referred to at thus point i onder to
emphasize the need for vo-urdinating the vanous activities which make up the overall work pattern. At the end of calh
data prep oy ele a time is allowed for keying-n the final corrections and the meremental input file is then run against the
valudation program which will list and reject any items which it cannot aceept. The neat stage is to print out the
complete snerement on the lugh-speed printer and subnut it to the journal editor who will see that the corrections whisch
he has previously requested have, v fact, been made. The instructions can then be given to pnnt the pages of the joumal
or to create the magnetic tape which will crive the photo-typesetter.
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Sever stage validation may seem excessive, but the nature of the task is such that oppostumity must be given to
check that those errors which have been discovered have actually been corrected. [t is only necessary for the heybuoard
operators and the data prep supervisor to proof-read every word of the text in a system of this kind.

4.310 Operator Aids

4.10.1 ‘Free Typing’ M nle  The Jdata prep system so far described only enables the computer to assist the operator at
the validation stage, relying almost entirely upon human shill and eape icnee to oreate records which are correct in every
detail. It is a characteristic of text-handling systens that the aids which are provided by the computer can only be
minimal and, in the TRC s, <tem for instance, they are applied to the main subject code, aceession number, imorement
number, author, date and indeaing terms fields. All of these except the author fields are cheched for length undividual
descriptors will have a maximum length, and the other fickds listed above will have a fixed length) and all except the
indexing terms field have a fixed format which can be cheched by program. Each complete record is svanned to ensure
that the correct number of [ield separatons is present, that there are no superfluous spaces in the teat, and that the control
codes are only placed where they are required to be. The software incorporates a repertoire of error messages which give
the operator brief details of any errors found by the computer, and the program rejects faulty records.

4 10.2 ‘Controlled Ty ping’ Mode  The operator aids described in paragraph 4.10.1 apply to a system which 1s based
upon traditional ty ping procedures. Sudh systems offer two advantages in that, by relying on the skl and aveuracy of
the keyboard operator, the input vontrol software can be greatly simplified and the operator is given a better Jdegree of
job satisfaction, generally taking pride in getting things right. It is quite feasible, however, to set up a system which
eliminates all formatting requirements at the input stage and expedts the operator to simiply hey in strings of Jdata in
response to prompts on the VDU screen. A cuntrolled typing system of this kind mught display the names of the vanious
data fields in “inverse video™, i.e. dark charactens on a white background set up in a lowal area of the screen, and provide
advice concerning the inclusion of control vodes (separators, ete) in the teat as it is heyed in. The validation software,
which must be running continuously, van be designed to apply more eatensive cheuks than are feasible for the free typing
mode, and the detection of an error might be signalled by causing the label of the ficld concerned to flash on the sureen.
Systems based upon controlled ty ping of this hind, which fill the input file with unformatted staings of data, require very
efficient formatting software to facilitate proof reading and to ensure that the bibliographie records van be displayed to
suit the required page layout in the announcement journal,

4.11  Indexes

Three main forms of index are generally required for an STI system which prints a journal and operates a data base,
These consist of internal machine indeaes to facilitate processing, prnted indeaes for publications and subject indeacs
stored in the computer for information retrieval purposes.

4111 Maching ind.aes  The internal indexes used as aids in provessing the data are normally invisible to the operator,
functioning only within the system software. As records are added to the mam dise file a dise index 1 bult up auto-
matically, relating each accession number to the dise address at which its assoutated bibliographie information 1s to be
found. The data files require frequent sorting and, by use of these mdeaes, it s only the aveession number,address file
which needs to be sorted, thus effecting economices in tune and resources. When it s nevessary for the complete records
to be printed or displayed, the software refen to the sorted dise indea file which provides puinters to the required
bibliographic data in the unsorted main bibliographic file (see Figure 14).

4112 Printed indeacs  Tigure 17 shows a system of parallel files used for the creation of printed indeaes for publica-
tions. .\ ty pical issue of an announcenient journal would be indexed by subjeot, author, report number and aveession
number, with an incremental subject code indea for control purpuses. When volume indeaes are produced, combining the
incremental indeaes over, say, sia months or a year, the repertoire might be eatended to include title, corporate author
and conference indexes,

It is important to obsenve that, when the input to the system is being treated as o series of data fields in software
terms, it is an alpha, numeric sort based on the Main Subject Code flidld wt the boginming of each record which enables the
records to be placed in their subject groups, It is this operation wliuch sets up that part of the system which wall display
the bibliographiu file for each increment in printed page sequence. The sulyedt codes are listed in the vuntents pages at
the begirnning of each issue, along with the numbers of the pages upon whick they an be found, To lecate a complete
report reference of which hic hnows the accession number, the waer aceds valy to be additionally aware of its mamn subject
heading and the number of the increrment of the abstrawt journal in which the item was anncunced, and he is quickly
pointed to the page or group of pages in which it must appear (see Ngure 18). The abstracts are arranged on the pnnted
puges in accession number order within subject group.

The report title, its main subject code and the related increment number are the three Jdata fiekds commonly requared
in every set of printed indeaes, although 1t may be considered that the title is redundant i the Report Number Indea
which simply lists all the numbers which refer to a specific report against the main aveession number of that report,
Again, sorting takes place only on a smaller file when setting up the vanous mdeacs tsee Nigure 17), Lach imdex file 1
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NOTE:
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CONTENTS
Page
1. AERONAUTICS
01A Aerodynamics 1
01C Aircraft 1
01D Aircraft Flight Control and Instrumentation 5
2, AGRICULTURE
02A Agricultural Chemistry 6
02C Agricultural Engineering 7
02D Agronomy and Horticulture 1
L, ATMOSPHERIC SCIENCES
O4A Atmospheric Physics 7
5. BEHAVIORAL AND SOCIAL SCIENCES
05A Adminigtration and Management 8
05C Economics 9
O5E Human Factors Engineering 11
05H Man-machine Relations 11
051 Personnel Selection, Training, and Evaluation 12
05J Psychology (Individual and Group Behavior) 13
05K Sociology 14
6. BIOLOGICAL AND MEDICAL SCIENCES
06A Biochemistry 15
OSR Bloengineeriag 15
06C Biclozy 16
06D Biouniecs 17
06E Clinical Medicine 18
05H Food 18
06M Microbiology 18

Fig.18 Sample of a contents page (R & D abstracts based on COSATI subject codes)

sreated automatically from the main bibliographic file, and contains only the principal index elements (the authors’
names for the author index, the report titles for the title index, etc) and the disc addresses at which the remainder of the
data fields required to make up each index are to be found. When sorting is complete the General Index File, containing
all the index information in unsorted form, is run in association with the sorted file of selected index elements to produce
the required print-out. The suite of computer programs which creates the printed indexes for each issue of the announce-
ment journal can be so arranged that the programs for the individual indexes are linked together to provide a continuous
printing operation and, at the end of the run, the incremental General Index File is retained for archival purposes. A
number of these incremental files are combined when it is necessary to create cumulated indexes, but the same software
can be used, allowing time for the larger sorting and printing operations, so that the appearance of the index pages
remains unchanged.

4.11.3 Indexing for Information Retrieval — Software Features, The systems of indexing used for information retrieval
fall into two categories - those used for tracing reports within the stock control files and those used for subject searches.
The latter make use of keywords and subject codes for locating report references within the files of bibliographic informa-
tion which constitute the data base. The stock control files are described in paragraph 4.22 and procedures for informa-
tion retricval by subject are generally based upon inverted files of the kind described in Section 7, Vol.1ll of the Manual.
The invertad files used in this context can be briefly defined as bibliographic reference files in which the keyword, and
not the record number, identifies the recurd. Thus a basic inverted file for subject retrieval would consist of a list of the
keywords used in the system, with each keyword followed by a set of reference numbers defining the individual records
to which that keyword has been allocated. 1t is essential that the data prep rules concerning the structure of the key-
words and the subject codes used for retricval purposes be carefully observed, and that the separater symbols and other
control codes in the Indexing Terms field (Fig.10) be correctly inserted in the records.

The retrieval of report references using the Indexing Term field is relatively straightforward. The inverted index files
belonging to the data base are updated as each increment of the announcement journal is added to the store (see Figure 19)
so that, against each descriptor in the file, there is a pointer to the location of every posting, i.e. each report reference in
the system to which that particular descriptor has been allocated. The subject interest expressed by the user is defined
in the form of a list of descriptors linked by Boolean logic (tand", ‘or’, ‘not’), and this search statement is run against the
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inverted file. When a match is obtained between a search term and a term in the file, the software codes which act as
pointers to the report references liaked to the file term are stored as a set within the user file created by the computer for
the search, and the total number of these ‘hits’ is displayed. The sets are manipulatéd by the computer according to the
‘and’, *or’, ‘not’ logic included in the search statement and, as the search proceeds, the user can judge the success or other-
wise of his search by the number and quality of the hits held in his latest set. A well-designed system, with large on-line
storage facilities and a good response time between the user’s terminal and the information store, will allow a searcher to
interrupt and redirect his search at any stage, and will display selected bibliographic references as required. 1i is valuable
also to save time and resources by providing a choice of display formats which can be selected by the use of a parameter
code keyed in by the user when he gives the print or display command at the conclusion of the retrieval phase of the
search. The three optional formats senerally offered are (a) accession numbers only, (b) bibliographic information
without abstracts but including the descriptor field, and (¢) complete records inclusive of abstracts.

Once the inverted file system has been set up, and provided that there is sufficient on-line storage capacity available,
it becomes feasible to extend the information retrieval capability to cover data fields in the record other than the
descriptor field. Authors, for instance, can be added to the Indexing Term field by software and subjected to straiglit-
forward matching logic for retreival purposes. Also, depending upon the resources available, features can be built into the
program which will help the ssarcher to deal with mis-spelled keywords and elementary keying errors.

The Title field can also be automatically extracted from the main bibliographic record, stripped of words of little
contextual significance, and set up in an inverted file for information retrieval purposes. Existing software techniques
can then be applied to allow the user who wishes to base his search upon two significant terms to either retrieve all report
references which contain the two selected terms in their titles or, in more sophisticaied systems, to retrieve only those
referenices whose titles contain the two chosen terms in proximity to one another, say up to seven words apart.

Database systems which provide the users with abstracts can, where resources permit, have their retrieval systems
extended to apply this proximity logic to all searchable fields including the abstract field. As the technology de relops
and data storage vecomes cheaper it becomes increasingly feasible to hold the text of complete reports in the computer,
Proximity logic is a valuable tool for information retrieval in full-text systems.

The information retrieval files so far described deal with complete descriptors, which can be multi-word (with or
without hyphens) and/or alpha-numeric, provided that they meet the requirement that the total number of characters,
including spaces, within a single Jdescriptor must not exceed the maximum which the system is designed to handle. The
machine-readable thesaurus file should be accessible by the user throughout his search and, if he wishes to refer to the
thesaurus at any time, he must be able to resume his search at the point at which it was interrupted. The thesaurus file
is an example of a structurea file, i.e. each descriptor appears as a main term (see Figure 6) followed by its various related
terms which are held in their appropriate classes (broader terms, narrower terms, etc). A sub-set of the thesaurus file is
maintained which simply lists the main terms in alphabetical order, and this file also should be available to the user when
he is carrying out his search,

As well as handling complete descriptors, the system should permit the user to employ truncate. terms. A control
code which can be printec but which does not appear in normal text can be selected to control this function and,
assuming that the asterisk is used for the purpose, appropriate software will interpret ‘COMPUT*’ as an instruction calling
for all terws in the alphabetical list which begm with the six characters ‘COMPUT’ to be displayed. This facility is known
as “back-end truncation™ and it provides the searcher with a very useful retrieval tool. “Front-end truncation” is not so
straightforward, but it can be achicved by setting up a special version of the alphbetically-arranged file of main terms in
which each descriptor is reversed. The usee’s search terms are similarly reversed before the character comparison Iogic is
applied, so that **NETWORKS" keyed in at the search terminal can be interpreted by the software as an instruction to
display a list of all the descriptors in the thesanrus which end with the characters ‘NETWORKS',

The fact that the total number of postings is stored with each descriptor in the inverted file enables the user to
display the number of ‘hits’ resulting from a search at any stage of his vetrieval activity. The user will terminate his search
when he achieves a reasor,abie number of *hits’ of the ;equired quality and, having displayzd a few at the terminal for
reference purposes, he should be able to print out all his search results off-line at the computer. It is kelpful if’ the
searcher can react with the retrieval program in en interactive (conversational) mode so that, for instance, he can be
helped from the start to state his search parameters correctly. Towards the end he should be offered the option of the
various print or display formats described and finally, the choice of carrying out another search or logging oft. The total
retricval activity should be protected by a system of user passwords, and the iinal ‘log-of” instruction should initiate a
display on the VDU screen of the time spent in the various files and. where applicable, the cost incurred by the user for
his search,

4.2 Key-to-disc {nput from Free-standing Terming’ Stations

One of the principal applications of computers within the business office environment has come to be known as
*‘word processing’, a term which is generally applied to the printing of corresponden:e and intemnal reports by computer-
based procedures. Manufactuzers of word processing equipment have tended to build free-standing ‘intelligent’ terminals
incorporating a ¥YDU keyboard, a slow printing device capable of producing good quality characters in upper and lower
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wise, an eapandable memory and an exchangeable dise unit which is generally vased upon a ‘floppy ” dise (dishette). As
an alternative to vonnecting standard VDU's mnito an in house computer, it 1s feastble to create ST input on word
prowessing termunals and to subsequently transfer the data set up on the exchangeable dises to the larges dises of an in
house machine,

4.13  Key-to-tape Input Systems

A third possibility is the preparation of STI input by the use of shared logie systems. These gencrally consist of
relatively sumple VDU heyboard ternunals conneoted by cable to a ventral magnetie tepe umt whidh incorporates the soft
ware whioh provides ‘prompts’ to the operators and carnies out baste validation., Where more than, say, six ternunals are
attached to a smgle tape unut, 1t s usual to meorporate o supervisor’s VDU from which chiechs van be carried out on the
quality atd quantity of the input generated by the individual opetators. Problemis can anse however, due {u the fact that
maghctie tape files are essentially sequential. 1t 1s diffivult therefore to make the proof reading sequence different from
the vngnal wput sequence, and the selection of ndividual report references from the tape for display purposes bevoiies o
sluw process. The vutput magnetie tapes however, van be handled by standard software and hardware and cach tape has
many times the capacity of a floppy disc.

4.14  Input from External Sources

There are many advantages to be ganed if individual agencies which provess ST by computer make direot vontadt,
both lovully and on ¢ wurld wide basts, with other orgatusations carry ing out situilar activitics, 1t is generally found that
idavidual organsatiens will adupt imternal file formats which will meet local requiremzents and each van be eapected ta
buid its own data base. The most vostly part of any comprehiensive STI system, in terins of both tine and money , is
the data preparation and, for organsations wlich have areas o) subyect interestan common, effcctive ceonomics van result
from the eachange of magnetie tapes contamng ready formatted bibliograplue information. Standarda have been laid
down for tae foamats of eachange tapes, but these will gencrally be found to contain optional fickls wlich require precise
definition before they wan be aveepted by other than the originator’s software, Thus 1t is advisable to enter into diret
negoutiations wath any organsation wlih offers magnetiv tapes on an exchitnge basis to ensure compatibility of suftware
for data interpretation and conversion,

Two typieal bibhographie file layouts are compared in Figure 20 whiere tt van be seen that the consersion prograi
will have to vhange the sequenive of the fields i the onginator’s tape and onut some of the data completely. The soft
ware must also be designed to cope wath special characters which may or may not be printable by the recipient’s
vomputer, and the allovation of vontrol coides witlun the originator’s system must also be warefully considered,

4.15  Birect Printing via the Computer

The vomplete STI system whieh s baing desenbed will Lave an important publishing function, windhi mcans that the
conventence, speed and quality of printing becomes very sigificant. The most vital aspet of the vanous printing
operations ts the creation of the masters which will provide the pages of aanvuncement youruals, but there are iwany less
signuficant ponting yobs whivh can be satisfactorly carned out un faster machines which may give less perfeot outputs.
So mug of the printed matertal 15 i the form of teat mtended fur discerning readers o library ty pe chvitonment that
autput in upper andd lower Lase has come to be reganded as nosmal. This geacrally means that the printing peripherals
will be upetating ot less than their manmuua dessgn speeds, aad ths tavtor must be allowed for at the sy stem design stage.
Deuistuns voneerning the pnaters to suit a speufic STI sy stem wall depend upon local requirements such as the volume
of teat to be handled, the standands of quality wlich have been established and the time vonstrainis with have wo he
apphied at the vanous stages of productiua,. A very large system producing pnanted vutput for subject scarchics, current
awareness runs and regular proof-reading prints mught Justify the eaclusive use of an cxpemsive high speed dnaw printer,
b, setater cost effivieney van often be addueved by shanng the preating load between two or three simaller, slowet pen
pherals. Typroal printers suttable for oT1 purposes are shown in Figures 23 to 26 but bearing in mund the tate at which
technolugival develupments are taking place, it s advisable to look closely at the catrent pnnter marhet befure making o
final choirs,

4.16  Printers

Most of the pnnting devices offered by manufacturees provide ten Chatautens pet inch (opi) actoss the page and print
six hines to the inch, although twelve op and eaght hines pet anch van sometunes be provided. The range of Jhatacters and
the style of type face to be used in any speafic applivation mast be established at an cady stage of the design of the
aystem, allowing for the fact that the visual represcuiation of control cades, such as fichl and revord separators, will be
required from time (o tme, Sats of 64 different Jhatacten are usually offered for teat applications in which no lower
vase alphabet will be printed, and 96 Jhatauter sets ate revomtiended wherever output is required in both upper and
lower case, Two typreal 90 character sets are shown 1 Figures 21 and 22 aad it can be scen that symbols are available to
repreaent o wide ronge of control codes and other Jhatactens v hidhiare norally “nen priat™. Printing devices swtable
for STl applications can be grouped into the foat main ategurnies which are described Lrietly below, aldiough it vea be
expented that ndividual manafacturers will offer special teatures within these broad classes,
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DATA BASE FILE INPUT FROM EXTERNAL SOURCE
Ficld Field
g Number Contents Number Coatenis
bf;, 1 Subject reference
" 2 Accession number 001 Record number
4 3 Orlginator's reference 066 Mlerofiche code
i’{ ) 4 Ageney's reference number 105 Volume number
c 5 Project number
¥ 6 Reference number
;:/ 7 TFurther reference number 106 Issue number
; R 3 Contract number
”»**; 9 Date of report 113 Publication date
t:v ‘ ‘ 10 Pagination 112 Pagination
1 1l Author 1 109 Authors
12 Author 2 109 Authors
13 Availability and price '
14 Originator code \
15 Originator entry 102 Coden »
16 Title in English 108 First title .
7 Title in original language 108 Second title '
18 Conference details 131 Originating confercence
19 Abstract
20 Indexing terms 572 Posted deseriptors

IFig.20  Harmonisation of data base files

4.16.1 The Drian Printer (Uig.23) is the fastest hind of printing peripheral in genetal use, with many manufacturers
offering speeds of about 2000 lincs per minute. Chara.ters are embussed upon the surface of the rotating drum and fiaed
hammers, one for each character position along the length of the drum, foree the paper instantancously onto the faces

of the selected characters. This sharp, repeated impact, applied via the inked ribbon, creates lines of characters un the
printed page, so that the device is also known as a ‘line printer’,

416.2 The Matrix Printer (Figures 22 and 24) create  liaraviers from a mauny of Jots. Manufacturers offer ingentous
ways of minimising the spaces between dots to give the impression of a continuous ink ling, and it follows that the Joser
the proaimity of the dots (dots per inch) within the matna, the denser and more aitractive will be the Jharacters pruduce.
A minimum of seven dots is recommended across the face of cach character, and @ mumum of mine dots 15 required for

) cach character vertically to allow for the production of irue descendery, 1c the stems of °g’, ', *p’, ete. The characten,

{!lo which are provided in the usual sets, are created by means of a sequence of impulses generated within the machine

) (hard wired logiv) and these are comerted into pattemns of dots on the printed page aceording to any one of a vanety of
medhanival processes. The increasing availability of mivto provessors makes 1t much more feasible to myect speual

L characters intu the printing sequence under the control of the uset’s pnnt program, Matnia pnnters are generally slower
and less eapensive than drum priaters, providing good quality output at speeds between 30U and 000 lines per munute.

G i A i i 00

gt 4.16.3 The Daisy Whed Printer (Fig.25) produces output of very good quality at specds around 50 charactens per
Lo sevond, approaimating to 30 lines per minute. A repertoire of 88 Characters is generally provided fur upper and lowet
= v ase applivations, with the charactens embussed at the ends of "petals’ formed by means of radial cuts i a flat dise. about
! 75 mm in Jdiameter. As the dis. rotates the selected Jharacters are pressed onto the paper, through the inked nbben, to
° @ create lines of print. Printers of this hind have very few moving parts and are the least cxpensive to buy, and they have
O the advantage of providing a varicty of type faces according to the disc selected.
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Char.| Qctal | Hex Char.] Octal | Hex Char. | Octal | Hex Char.}| Octal | Hex
0404 0300 0600 0700
A 01 | 4 g oco | 3p \ 1a0 | 66 p w0 | 1M
0604 0704
\ B W?oz 42 1 030861 31 2 0,'“ 61 . om’)m -
2 . C 0414 43 2 0310 32 b 6 ?42 62 r 162 72
¢ 103 062 0614 0714
;> D Taz0 ) 3| o034 3 ¢ 1a3 | 63 s w3 | 13
: 104 063 0620 0720
: 0424 a5 0320 d 14 | 64 t s | 14
- E 105 4 osa | 34 0624 0724
: 0330 p 5| 032 3 e 15 | 65 u 165 | 19
106 . 065 5 i 0630 66 v 0730 %
- 0438 a7 g | 0330 Teae- et
L 107 oss | 36 9 147 | 67 w ? w2 | 77
0440 0334
H 1o | 48 7 067 | 37 h W?so 68 X T 8
0444 0340 - 0644 0
I m | 49 8 or0 | 38 ! 1510 | 69 y L
T EENE g| 4 " a9 I Mt 70 L |z | | A
0654 7 0754
K | %% 48 Space | 9200 2 k 153 | 68 { 173 | 78
13 040 0660 0760
0460 AC i | 0204 ! 154 | 6C I 174 | 7C
| 114 : on | 2 0564 } 0764
0464 40 .| o210 m 155 | 60 i | 1D
M 115 ‘ oa2 | 2 n 0670 P — |00 7E
N 0‘!7?16 4E Eor# 021843 23 057«:56 0771176
. 0 157 | 6F DEL 177 ¥
0 o474 4F 0220 2 0350
17 $ 044 4 : o072 | 3A
0500 0224
P 120 | 5 Bl "o | 25 ;| %% | 38
0504 0230
Q | 91 & oss | 26 < 0368_,4 3C
0510 | o233
R 122 52 047 2 = 036875 30
0514 0240
S 123 | 93 ( oso | 28 > | %% | 3E
0520 0244
T 129 | 94 ) 051 2 ? 037877 3F
0524 0250
U 12 | 55 * 052 2A @ 040?00 LY}
0530 0754
v 126 | 96 *| oss | 2B | [] %%, | 8
0534 0260
W 127 | 9 : osa | 2C %o| %%, | sc
‘ 0540 0264
X 130 | 98 — oss | 2D V| ®%s | 50
0544 | o270
Y 131 59 056 25_ N 057?36 5E
0550 0274
2 132 | 9A / os7 | 2F — | % e

Fig.21 The 96-character set used by the BCL M18 computer
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Fig.22 A typical 96-character sot.
9 x 7 dot matrix with true descenaers
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Fig.23 The Dataproducts 2230 drum printer

Fig.24 The Tally 3000-ceries mairix printer
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4.16.4 The Electrostatic Printer (Fig.26) is relatively expensive, but it provides output of the best quality. The three
kinds of printer described so far can give multiple copies at a single pass by using continuous stationery inter-leaved with
carbon or with paper especially treated to provide multi-part prints as a result of an impact process but without carbons.
The electrostatic prinier however, provides single copies only on paper which is sensitised to record electrical impulses.
Each character is created initially as a pattern of electrically charged dots and the paper is then brought into contact with
magnetic ink which adheres only Lo the charged arcas. The ink is dried instantaneously and a permanent record is
retained on the paper. Hard-wired logic boards provide a range of character sets, and the process allows for the dots to be
more closely packed than is possible with matrices which are created mechanically. Characters appear to be more
intensely black and are thus mors attractive, and economies in the use of paper can be achicved in some instances by
operating at more than twelve characters per inch. Using normal characters electrostatic machines can provide 1000 lines
of print per minute, but the process is closely allied to graph plotting so that it can give an almost limitless range of
characters and character sizes at slower speeds in response to appropriate logic in the user’s program. Some
manufacturers provide sets of cyrillic characters which are generated from logic boards plugged into the machine.

4.17 The Remote Printing of Computer Output

It has been assumed so far that the printing devices for the production of computer output in the form of paper-
copies (hardcopy) are linked directly to the processor. The buffers into which the data are fed from the processor may
only hold one or two lines of characters at a time, so the speed of operation becomes very slow when compared with the
data transfer rates of magnetic media (tapes or discs) or even of punched paper tape in some instances. Where the
demand for printed output justifies it, greater overall efficiency can be achieved by the use of remote printing devices,
and the introduction of such ‘oft-line’ resources opens the way to the consideration of computer-controlled photo-
typesetting and a standird of page presentation which can compare favourably with that of a well-printed book. If it is
decided, in the course of the design of an STI system, that printing will take place off-line, then the end product of the
data processing stage of the operation will be in the form of punched paper-tape, magnetic tape or floppy disc, each
especially formatted to meet the requirements of the selected printing device,

4.17.1 Off-line printing can be used in association with any of the printers already described and is recommended as an
efficient way of dealing with long and uninterrupted print jobs. In a time-sharing computer system, i.e. one in which
several programs can be run simultaneously, the priat program for the production of, say, the pages of the announcement
journal can be run as a background job very economically, but a good quality printer must be dedicated to that job
throughout the run A magaetic tape set up for printing in this way is valuable for archival purposes and will also provide
the input for any other incremental tape which may be required, ¢.g. the database update tape or an information exchange
tape.

4.17.2 Computer-controlled photo-typesetting provides printout of a very high quality but involves rather costly equip-
ment. As the name implies the basic output of the photo-typesetter is an image, generally a page or column of text,
created on photo-sensitive paper by exposing it under strictly controlled conditions to light or an electron beam which
has passed through a translucent madium on which characters are inscribed. Some modern devices use electronic
character generation techniques with a cathode ray tube display. Type sizes can be varied by means of lenses, and a single
character grid or a specific set of character generation logic is generally of a sufficient capacity to accommodate several
related alphabets, thus providing a number of different type faces. The device responds to two data streams, the first of
which selects o1 creates the characters, leaving the second to place them in their proper sequence on the display tube for
subsequent exposure, line by line, onto photesensitive paper or film. A Linotron 505 photo-typesetter was used to create
the page of text shown in Figure 27 operating upon data supnlied on magnetic tape. Figure 28 illustrates the operating
principles of the Linotron 202 machine, and typesetters of this kind provide film output of a size which is dircctly
commensurate with the normal printed page. Other designs of photo-typesstter produce microfilm output (computer
output microfilm or ‘COM’ -- see Section 9, Vol.11 of the Mauual) which must be enlarged photographically when printed
puges are required. Logic can be devised to enable the larger machines to carry out automatic hyphenation of words at
the end of lines of text and to create a uniform line length by varying the spaces between words and characters, a feature
known as right-hand justification. Simpler and slower type-setters use character sets inscribed upon continuous bunds of
film, several of which can in some instances be accommodated simultancously in the machine to give a range of type
faces. Depending upon the type faces used and any special format features involved, it can take just a few minutes to
create a typset page. Programming for computer-based photo-typesetting requires special skills, since the techniques
involved are expressed in terms familiar to the printing industry, and the output requires expert line-by-line analysis in
order to lay down the software logic rules which will govern the format to be adopted for the display of the data. The
process can employ type faces which are both small and clear, and can space the characters proportionately in the line,
thus almost doubling the quantity of text on a page as compared with the output from conventional computer printers.

4.18  The Layout ¢i Printed Pages

in order that the maximum benefit may be obtained from an ST1 system it is essential that the best quality output
shall be that which is read, either on a VDU screen or in a printed publication, by the user. Extensive work has b
carried out by the UK Royal College of Art on the readability of print, and the appearance of the printed page, toth f~om
the practical and the aesthetic points of view, is of great significance to the user of the system when lie assesses the
acceptability of its products. The means avaifable for creating well laid-out pages are therefore described in detail in the
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Field 9 ELECTRONICS AND ELECTRICAL ENGINEERING

Group 9A Components

Applications, Toulouse, 1972.France

VERY HIGH VOLTAGE POWER SUPPLY (2500 V, 500 W)

(Translated from French)

ALIMENTATION TRES HAUTE TENSION DE PUISSANCE:

2500 V, 500 W
LemoineJ. D, 51974

Availability: TRC £0,70

pp

Describes a high voltage power supply (2500 V. 500 W)
suitable for an jon thruster. The general considerations of the
objectives of the study are followed by a description of the
circuits and the results obtained on a breadboard 10983001

Indexing terms, *Power supply circuits/*High voltage/*lon
engines{lon thrusters/[09a/

98 Computers

THH-4283 NPL-REP-NAC-4§

National Physical Lab, Teddington,Mddx..UK

WRITING ALGORITHMS IN ALGOL 60
HIlLLD. ScoweaR.S. 41974 2ipp 15ref

Availability: TRC £0.50

Discusses the difficulties of writing procedures and programs
mn ALGOL 60 for general use. It also shows how the
problems can be alleviated and overcome.  1099-3001

Indexing terms- *Computer programs/* Algol/* Algorithms//
09b/62b,

TH-4962  MAC-TR-123
Massachesetts Tnstof Tech..Cambridge. USA
INTRODUCTION TO MULTICS

altzerd H. 21974 213pp SSref
N-00014-70-A-0362.0006
Availability: TRC £5.40

The report is an introduction 1o the properties, concepts, and
usage of the Multics (MULTiplexed Informaton aid
Computing Service) system. Its four chapters are designed for
reading continuity racher then for reference or completensss.
Chapter 1 provides a broad overview Chapter 2 poes into the
concepts underlyiog Multics, Chapter 3 is a tutonial guide to
the mechanics of using the system, with illustrative exampies
of terminal sessions. Chapter 4 provides a series of examples
of propramming in the Multics envitonment.  1100-3001

Indexing terms: *Computers/* Data storage/* Infomation
rclrlilevu *Time sharing/Multics/Project MAC/Multiplexingl/
09

T74-04963

Arizona Univ..Engineering Experiment Station, Tucson USA

INTERACTIVE GRAPIRICS SOFTWARE FOR USE IN

FINITE ELEMENT ANALYSIS (ANNUAL REPORT)
Ramel HLA.  McCabe, MW, 21974 176pp Jref

N-00014-67-A-0209-0016

Availability ;. TRC £4.40

Includes a summary of activities during the 1972 calender
year, as well as 0 number of uppendices related to the
development of the GIFTS (Graphic oriented Interactive
Finite element analysis on Time Sharing) system during this
period. Appendix A cantnint a paper outlining the current
GIFTS system. Thiy paper has been submitted {ea
presentation to the QNP Intermational Symposivm on
Structural Mechanies Software, Maryland, June 1924, One of
the test cases chesen for the system was a two-dimensional
analysis of & human bone in support of a theory linking bone
atresses to arthritis of the joints, This paper is neluged as
Appendiz B, A revised and updated user’s manual and the
newest format for the Unified Data Base are included as
appendices, A new item is & solved example manual contaming
two problems of varving complenity. .-\dJi,liom\‘l appendices
pertaining to the inprovement of solution efficiency are alvo
meluded. 11013001

Indexmng terms. *Computer symems programs/*Graphic
methods/*Time sharing/Visual aids/Ship structural
components/Structural desige/Bones/Bioengineering/C emputer
aided design/GIFTS program//09b/

i et

Vol. 30 No. |

T74-04998  REP-SF-2 .
Colorado State Univ Fort Collins,USA
ELECTRONICS OF COMPOUND SEMICONDICTOR
INTERFACES

Sites.J.R, Wilmsen,C.W. 3.1974 8Spp
Availability: TRC £2.50

Contains the summaries of the formal presentations made at
the Electronics of Compound Semiconductor Interfaces
workshop conference held February 5-6, 1974, at Colorado
State University, The purpose of the workshop conference
was to learn what progress is being made in understanding the
boundaries of compound semiconductors and the significant
effects these interfaces have on the operation, reliability, and
stability of clectronic devices, Various participants reported on
the behaviour of free semiconductor surfaces, semiconductor-
metal, semiconductor-insulator, and semi-conductor-
semiconductor interfaces. For the most part the discussions
dealt with compourd semiconductors with particular emphasis
on 111-V materials. 1102-3001

Iudexing terms: *Semiconductor devices/ .
*Semiconductors(materials)/Semiconductor junctions/
Interfaces//09b/

T74-05314  AERE-R-7587
Atomic Energy Res.Est. Harwell, UK
DESIGN OF HARDWARE SIMULATORS FOR COMPUTER
INPUT/OUTPUT CHANNELS
Purches.M.J. 2974 22pp ref
Availability: HMSO £0.50

Difficulties i implementation of new designs of computer
peripherals can be eased significantly by employing hardware
computer simulators for many of the tests. The report
identifies some situations where simulators can be gainfully
empioved: makes general design suggestions: and describes in
detait two simulators in regular use at Harwell, 1103-3001

Indexing terms: *Computer systems hardware/*Simulators/
*Lnput output devicestcomputers)/09b/620/

T74-05399 EUR-4967
Joint Nuclear Res Centre,Ispra Est. ltaly
REAL TIME OPERATING SYYSTEM FOR SMART DATA
TERMINALS
Eder.). Hammans,W. 51974 48pp
Availability: TRC £1.50

The need for an effective communication link between various
digital data sources scattered around a big laboratiry
caviranment and a commonly shared data logging system
(SPC-16 minicomputer with dise and magtape) led to the
development of SMART datastations (1), SMART
datastations are nctive, they can take over partially control of
the compr *~r, The lcrtnin.n?s' user has real time access and
way inflience the data flow in the computer A software
package +« described in this repart which aflows to control
several simultaneousty working terminals in a dise based
operating system (DBOS-16). A control routine recognises a
set of control commuands from the terminals and stores
incoming data due to the respective station address o dise.
Some off-line routines are provided for {ile assignment, code
conversion aad editing of TBM compatible magnetic tapes.
1104-300§

Indexmng terms: *Real time opcmlim\\!""clcmcl(rfl
*Mimcomputers.*Computer systems programs/SMAART/
Data processingf/09b/

T74-05397 EUR-5121 )
l(‘:clmcimume Kernforschungsstelle Forvehungsanstalt<Ispra,
taly

INTERFACE FOR THE CONTRO OF A MULTICHOPPER
FACILITY (Report In German)
INTERFACE ZUR STEUERUNG EINER
MULTICHOPPERANLAGE

Eder, ). Brak,H. S 1924 22pp 2ref
Avalabihity - TRC £1.00

Annterface for the cuu‘pling of a multichopper factlity to a
computer has been developed, which provides program
controlled settings of rator speed (period time) and phase

Fig.27 Computer typeset alstract journal
- A sample page.
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Fig.28 The Linotron 202 computer-controlled photo-typesetter
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ensuing paragraphs, for there are features which can be incorporated into the printing procedures to give output formats
which are both effective and pleasing to the eye as well as reducing fatigue in the reading of the text. It is usual to have
a relatively slow printing device available for high-quality work, but allowancs must also be made for those parts of the
system which produce programs listings, operating statistics and similar routine printed output for use within the
computer area only. Such work demands speed and efficiency rather than quality of print, provided that it is legible.

4.18.1 Announcement Journals and Accession Lists require special care, and there 2re four important features which
combine to create a good page format. If the pages are arranged according to subject and the main subject headings are in
alphabetical order throughout the publication, each left-hand page of text should display at the top, printed bold, the main
subject heading assigned to the first item of bibliographic information on that page, and each right-hand page shovld
display the heading assigned to the last item on that page. £ven if there are items belonging under several headings on a
pair of facing pages, it is sufficient to display only the first and the last. If adjacent pages contain only items belonging to
the same main subject group, then the page heading should be followed by the word ‘(continued)’, bracketed as shown,
wherever it applies. Secondly, the accession number which uniquely identifies each item in the publication should stand
out boldly. Thirdly, there should be a sufficient allowance of ‘light’, i.e. space between words and between lines on each
page. without wasting paper and, finally, no item should start too near the end of a column or page of text. The impres-
sion of hold type can be created cn some printers by holding a line of text in a buffer and repeating the line by using the
‘Carriage Return’ code without a ‘Line Feed’. Otherwise upper case characters used in conjunction with careful spacing
can be quite effective. Fourthly, the print program should be designed to look ahead to avoid starting any items too near
the bottom of a column or page of text. A useful standard is the ‘five-line rule’ whereby there must be room to accom-
modate at least five lines of text before a fresh item is started at the end of a page. The routines set up for printing main
subject headings and sub-headings must also be taken into account when programming to incorporate this rule. It would
be advantageous to hold the accession number belonging to each item in store throughout the printing of the whole item.
Then, should it prove necessary to continue the item on a second page, the heading information on the new page could

be followed by a repeat of the accession humber followed by the word ‘(continued)’ placed after it in brackets as shown.

It js usual to hold the main subject headings and the sub-headings in both coded form and in text in a look-up list
which resides in the computer’s data store when the printing program is being run. The first data field in each record
should be the main subject code which is matched by program against its counterpart in the look-up list. This matching
operation is then used as a trigger to copy the complete heading from the list into its proper position on the printed
page, thus basing this part of the system upon an authority list which can be readily updated when additional scientific
and technological disciplines have to be accommodated. Page numbers can also be held in a look-up list controlled by
program logic which will place the odd numbers in the top right-hand corner of right-haunded pages and the even numbers
in the top left-hand corner of left-handed pages. Page I of a publication should always be a right-hand page.

4.18.2 Photo-reduction. 1t is quite feasible to create two or three-column page structures (two-up or three-up pages)
when printing by c~mputer-controlled photo-typesetter, but it is wise to use only single column pages in systems which
employ orthoaox printers. Assuming standard A4 sizes with a page width of 8% inches (210 mm), the text can occupy
up to 7 inches (178 mm) of lie length to give a binding margin of 7/8 inch (22 mm) and a free margin of 3/8 inch

(10 mm) along the opposite edge. Where no photo-reduction facilities are available it may be necessary to base the page
structure on a 70 character line (7 inches x 10 characters to the inch), sut it can be more satisfactory and economical to
allow the full 80 character line, which is generally available on the VDU screens used at the data prep stage, to form the
basis of the printed output. There is a wide range of equipment available on the commercial market from companies such
as 3M’s and Kodak which will provide variable photo-reduction ratios, some offering a rauge of sizes from 50% reduction
to 50% enlargement of the original. The facility for reducing original sizes has been proved to be the more useful, and
well-produced 10 character to the inch computer printer output can be quite legible down to about 60% of the original
character size, i.e. with the camera set to enable a line of 120 characters occupying 12.0 inches (304 mm) to fit into about
7 inches (178 mm). As indicated in paragraph 4.18.3 this degree of photo-reducticn can prove particularly valuable in the
production of indexes to announcement journals since these are generally browsed through, whereas the main pages of
text are more carefully read and therefore require the best possible quality of print.

If it is decid a to produce the master pages of text for publications by photo-reducing original output, then the
computer printer will be expected to create especially good camera-ready copy. The 12%% reduction required to place
80 characters in a 7 inch (178 mm) line length will be automatically applied to the length of the page as well, but it is
generally considerations of width which govern page sizes, since it is relatively easy to adjust the line-counts in a print
program. There must be an allowance of space at the top and bottom of each page, so, assuming six lines to the inch on
the original printer output and a final page length of 11% inches (297 mm), cach page can be allowed to contain a
maoximum of 65 lines. This figure is estavlished by the fact that the continuous stationery for computer printers normally
imeasures 11 inches (278 mm) between transverse perforations and, on the photo-reduced page, 64 lines can give a 1 inch
(25 mm) clear margin at the top and 1% inch (32 mm) clear at the betton:,  The positioning of the page ne..ibers and the
allocation of blank lines to give light to a page are important features in the design of good printing formats.

4.18.3 Printed indexes do not generally require the same high standards of printing and page layout as are necessary for
the main text. The sample shown in Figure 3 was produced in upper case only using a 120 character position line and
allowing a two page lergth of continuous stationery (22 inches or 556 mm) per page ol text, printing a maximum of
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108 lines (18 inches or 457 mm). This process requires careful setting up of the paper on the computer printer to ensure
that the transverse perforations pass between two adjacent lines of print, and the final page master is obtained by photo-
reducing the computer output sheets to 56% of their original size. The sample page shown in Figure 29 has been photo-
reduced to 70% of the original size on a fixed ratio offset-litho plate making camera device. It is necessary to make care-
ful calculations when defining the oiiginal line and page lengths for examples of this kind before laying down the print
program parameters, and it is advisable to show samples of the photo-reduced output to men.vers of the staff of the
Centre and to invite their comments on the accepiability of the print. The legibility of the text shown in Figure 29 n.ght
be improved, for instance, by printing the original pages at six lines to the inch instead of eight.

AN EXTRACT FROM THE SUBJECT INDEX
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i i i
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Fig.29 Sample indexes from R & D abstracts -~ TRC 1979

4.18.4 Contents pages (see Figure 18) can be produced automatically once the main text of an incrementat issue of the
announcement journal has been printed. The print program can incorporate logic for storing a list of the main headings
and sub-headings used in a particular issue, along with the numbers of the pages upon which they occur, The data are
then formatted and printed out to provide the reader with an casy index to the contents of the journal. These contents
pages are placed with the standard introductory material which guides the reader in his use of the publication and advises
him on such matters as the method of obtaining the actual reports announced in the journal. They are inserted before
the main text and must therefore have a separate page-numbering system such as i, ii, iii etc.

4.18.5 Print quality depends very much upon the choice of printing process and, for orthodox on-line printing, the
choice of computer printer. These decisions depend, in tumn, upon the volume of work and the resources available, but
the output from the most modestly priced printing device can be optimised by using opaque plain white paper and by
carrying out each important printing run with a well cleaned machine and a new carbon ribbon. Printing work of lesser
significance can be scheduled to fill in the time until the printer is required for the next good-quality run. There is no
need, for instance, to use a siow printer and take special precautions when carrying out SDI runs, although upper and
lower case printing is highly desirable especially if abstracts are provided, and plain paper is generally preferred.

4.19 Production Scheduling

It is quite impracticable to lay down a universal scale for the measurement of throughput in computer-based STI
systems, so that any performance figures which are quoted by working organisations czn only be regarded as a rough
guide. The basic production parameters will reflect the quantity of documents passing through the system in a year and
the frequency of issues of the journal in which they are announced. Dividing the quantity of documents by the number
of issues will provide an indication of the number of items of bibliographic information to be announced in each
incremental issue which, when multiplied by the average number of characters per item, gives the basis for assessing the
rate at which the data prep facility can be expected to work. When making these calculations, altowances must be made
for such factors as irregularity in the rate of document flow and the ineviiable computer down time and, because the
reputation of an STI organisation will be based upon the dependability of the services which it provides, these allowances
should be made as generous as possible. It can be assumed that a VDU keyboard operator will provide between five and
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six hours of useful input in a working Jday and, in that time, should produce 30,000 corrected ey Jdepresstons, ie. about
5,000 key depressi *», ve. hour, This figure takes account of an assumption that approamately one third o. the
aperator’s time is spent in reading back teat which has already been heyed an. Thus, i systems where the untial proof-
reading and vorrection of Jata are carried out vutside the data prep room, « higher rate of key depressions can be
expected.

Ty pical production cycigs are based upen monthly, semi monthly or fortmughtly incremental inten als, and each
issue of the announcement jeurnal should be ready for distribution two or three working days before the date pnnted on
the cover. In drawing up the production schedules it is essential to ensure that the prnt shop which converts the camera-
ready copy wreated by the compucer into buaad books has adequate capacity, and that the data base handhing capability
of the vrganisation for the production of regular Sbsi cutout is suffivient to meet the users’ needs. The Jjoumnal ed:tor,
the compuater operations man.ger and the data prep supenisor should vonsult together to draw up the schedules, and it
i> eenerally incumbent upon the editor to monitor progress and to attempt to cear hold-ups in the work flow as they
arise.

' 420 File Security

There is nu need to retain ineremwontal dise files of biblographic data for long periods once an issue of the announce-
ment journal s been published and the data base has been updated. 1t is sensible to retan the journal page masiers fot
up ta two years in case a reprint of any issue shoald be called for in that time, and a similar retention penod for
increnental magnetic tapes could provide a valuable back-up service to the data base computer. Three 'generations of
the data base will be required on magnetic tape, with cach generation updated as « new increment 1y added to the Jireot
access disc file on the data base computer.

Care should be taken to protect new datd ds they dre being entered from the VDU ternunals. Sy steins for handling
teat is this way generally incorporate facilities for aecessing o conunon file from a tumber of teraunals at the same tune,
a practive which implies considerable rish of file corruption. 1t is therefore advisable to make a back-up copy of each
input file at least twice a day and to upidate the incremental file on dise at the Jose of each day s aperations, making 4
wopy of the file un magnetic tape at the same time. At least three generations of the meremental magnetic tape should be
maintained. When an issue of the announcement journal is ready for printing it is usual to set up a dise file containing the
indeaes which are to be printed with the journal and, where accumulated indeaes are beng created, arrangemerdts will
have ta be made to update the related avoumulated magnetic tape files, Baok up cupies of the “per issue’ indea files
shoulid be held on magnetic wape with the teat files, and three generations of the accumulated index files should be
maintained.

4.21  The Handling of Security Classified Information

The . _cunty of files described in paragraph 4,20 refens to essential precautions against the loss of vital Jata due to
file corruption which may be caused by mechanical breakdown or human falibility . Aspects of the handlng of Jdata
which carry a security Jassitication and must therefore be protected against unauthorised aceess are Jdealt with in
Seution 10, VOLIV of the Manual, and the impact of such data upon a woputensed system will depend upon the Jegree
of sewrecy imobved. Biblivgraphic details of duocuments of the lughest orders of confidentiality aught aever be stored in
acomputer, whereas less sensitive matenial nught be handled oaly by nominated members of staft and held on separate
files with bach-up vopies stured in a special imited-aceess safe, Wherever possible a special version of the computer
aperating sy stem should be hept for use with seeurity chassifted information, and precautions must be taken to ensure
that all data are erased from core store and the internal work areas at the end of each security run,

4,22 Housckeeping and Stock Control

The main work of an ST1 Centre 1s the recondiag of complete report references for mtformation processing and
retricval purposes in large bibliographue files, but this can be greatly assisted Ly the recording of @ munimal desvniption of
cach aceession on internal files for househeeping ani stock control purposes. .\ ty pival stock contrul system van be based
upon three files, a Reports File, a Transactions ile and a Customer File, andd sample reconds are shown in Figures 30, 31
and 32,

Reports reaching the Cntre van comprise wew material of duplicate copres of reports already in the system ot
retumed loans, and it is strongly argued that the most error proot way of operating the stial reconding phase of the
stoch control system is tu maintain a tile of handwntten document Movement Cards aganst wluch all incoming reports
«an be immediately chedhed, By keying a mimmal recordd defimng cach new aecessieniainto a Reports Lile from a termnal
at the pont at which reperts are reverved howerer, it should be possible to meet the regusremendts of ths wutial reconding
operation. It wouldl then be necessary to provude suftware with rapil information retresal faulities operating i an
interavtive mode. The three baste stock control files are hinked so that information common to more than one of them
need only be heyed in onve arad, sinve requests for document, are revorded m the Transacuons Dile, the oy stem wan be

? readily used for invorung and accounting purposes whete reports are sold, and for the pnnuag of remundens for the
vontrol of sverdue loans, Dependiag upon the rate at whuch documents flow thiough the syster., several day s can clapse
between the initial reconding of a new aceessiva and the completion of the preparatiuns for its agpearance i the




93

- Field * Length
3 Number Contents (Characters)
3 1 Accession number 8
4 2 Hardcopy or Microfiche 2
3 Title 24
3 4 Author 15
5 Pagination 3
o 6 Stock balance 4
b 7 Stock sent out (Stock movements) 4
K, 8 Originator 21
’ 9 Availability 9
10 First linking address 2
i1 Second linking address 2

Notes:

1. Eccnomies in file size can be achieved by placing binary values in the
numeric fields.

2, Fields 10 and 11 are used to link the Reports File with the Customer
and Transactions Files.

Fig.30 A typical Reports File record

Field Length
Number Contents {Characters)
1 Account nunaber 5
2 Name and address 118
3 Total number of requests received 4
4 First linking address 2
5 Secoad linking address 2

Fig.31 A typical Customer File record
Field Length
Number Contents (Characters)
1 Request number )
2 Customer account number S
3 Accession number 8
4 Quantity ordered 4
N Date issued 6
6 Date due back (loan) 6
7 Date of request 6
8 First linking address 2
9 Second linking address 2
Notes:

1. Economies in file size can be achieved by placing binary values in the
numeric fields,

2. The linking address fields sre used to link the three Stock Corndrol files
{ogether.

Fig.32 .\ typical Transactions File record

B S S S
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announcement jeuraal. The amount of keying required to identily each ducument for stouk vontrol purposes is small,
and it generally simplifies the system and reduces the rish of errurs of o fresh start 1s made when the full particulars of
each accession are ready for keying into the main bibliographic files.

The Reports File cntries created at the im.tial recording stage will contain the basiv information required for the
Document Processing Sheet (Fig.16) which travels with each document to control the complete recording operation.
Where operationd! conditions pernut, it is useful to elimmate the nisk of transuniption errurs by holding the stolk of blank
provessing sheets on cuntinugus stationery and then printing out the initial identifi.ation data for each dovument via the
womsuter, It is then necessary to matoh up each partially completed processing sheet with its parent document before
the recording procedure, incdluding the analysis of the report fur indexing purposes, can be completed.

4.23  Forms Design

Many of the forms assouiated with the control ot computer-based systems will consist of sumple headed hsts pnnied
entirely by the machine and providing statistical Jata concerning the throughput of documents, etc. Forms which display
teatual data dedeed from the compuater but imtended for use outside the computer area, such as the Document Provessing
Sheets, invoive forms and index vards are greatly improved by being pre printed on continuous saationery of a suitable
size, and there are certain basic rules which have to be observed when such forms are being designed.

It is generall, a.cessary to ailovate space for each data field on the basis of ten characters to the inch across the furm
and s lines to the inch along ats length. Many Kinds of computer pninter requure 4 margin between the edge of the paper
and the first print position in any line, ana precise positioning of the text, whidh is essential if the completed form is to
be acceptable to the users, can only be achieved if the computer uperater sets up the paper aceurately in relation to
datum lines marked on the bed of the pnnter. If requred, the edge strips coataining the sprocket holes can be removed
by guillotine or by means of perforations inserted when the blank furms are besng pre-pnnted. The use o1 voloured paper
can be beneficial, for tests have shown that black pnint on yellow paper is more legible than black on white. The use of
two colours of ink on any form is not recommeded since 1t is of limated value and can add 207 to the cost of the pre-
printed stationery.

Where up o six or eight copies are required of any pages of computer output it is generally most econunueal to nse
multi part paper with carbon inserts, although the rather eapensive ‘no carbon requued’ papers are more codvenient (o
handle. In the case of wulti part pre-printed stationery, it 1s often advisable to use differeat colours for the vanous parts
to simpiify susting when the sheets are separated or ‘burst’. Three part invoiung forms represent a good example of this
technique if the various parts are made instantly recognisable by iaving the myoive itself printed va white paper, the
despatch copy on, say, yellow and the accounting copy on pink or some other contrasting colour.

4.24  Computer Configuzations

The GEC 1050 computer used for the processing of research report literature at the Defence Research Information
Ceatre of the UK MOD 15 sllustrated 1a Tigure 33. This configuration s described fully i the paper by Hart and mndduded
in the Conference Proceedings referenced as Item 12 in the Bibliography.

The Technology Reports Centre of the UK Department of Industry has a Molecular 18 Lomputer of similar size,
manufactured by Business Computers Limited. The TRT machine has the following configuration.

Central processing unit (96}, bytes)
Operating console

1 32 megabyte disc unit

1 6.4 megabyte disc unit

1 Magnetic tape unit

6 Visual display key stations (VDU terminals) witi: 1280 character screens
{ Daisy-wheel keyboard printer (45 char/sec)
1 200 1pm printer (upner and lower case)

1 75 char/sec printer

1 paper-tape reader (500 chary ec)

1 paper-tape punch (40 char/sec)

5. THE USE OF MINI-COMPUTERS IN THL PROCESSING OF RESEARCH REPORT LITERATURL

The develupment of modern computer tedhnology tends towards extseme nuniatunization with ¢ver increasing Jdut.
storage < apacities ocuupyng an ever-decreasing spave, su that 1t becomes diffivult to diderentiate betveen the mim
computer and the mam frame machine of modetite capauty, The optunum use of karge daty bases of the hnd dosenbed
in Chapter three can requite up to ten 100 megaby te dise units on line at any one time and, if auwness is provided fu:
remode terminals over telephone land lines or by satellite. the computer installation must also be equipped with special
communivations contros equipment. The role of the mint computer i mstallations of this size becomes that of the
intelligent terminal fulfilling data capture uad related word provessing functivas as well os providing off line pantag and
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Fig.33 The GEC 4080 computer at DRIC
(by courtesy of the UK MOD)
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communications contro’ fi cilities. The communications control aspects of STI work are nommally defined by the
manufacturers of the ma n frame machine and the National Post Office authorities and form a tughly spevialised part
of the total system. The use of mini womputers for word processing and as off-line print stations imvolves many of the
techniques Jescribed in Chapter four and, if it is aveepted that the term “mini-computer” defines machwes with core
<apacities up to 16k (16,000) bytes, the effeet wwhich this iimitation will. have upon file and program sizes must be
considered when the total system is being designed.

5.1 Program Aspects

A mini-computer equipped with VDU terminals and a simple printer vea be used very effectively for un-hne prugram
Jdevelopment, with the progiams being written onto floppy dises. The compilation of such prugrams, however, normally
requires avsess to a muh larger machine, and the sophistivated software offered by sume manufacturers as an aid to
error tracing and the correction of programs (debugging) can rarely be accommodated in less than 32 K bytes of voreaf
response times are to be acceptable to the programmers,

Mini computers set up for word.processing, i.e.data capture and the printing ot goodyuality output, can be enbanced
to perform arithmetic, ¢.g. accounting, by the addition of suitable logic boards which, with the introduction of mouern
technology, Jo not require enlarged cabinets. There is, however, an incvitable vonstraint upoun the number of programs
which can be run simultancously, and any over loading of the system becomes particularly sotrceable in the slowing-
down of interactive operations, i.c. those activities which are based upon a dialogue between the uses and the computer.

5.2 Non-biblicgraphic Applications

Reference has already been made in paragraph 4.22 to the value of stock vontrol routines within a vomprehensive
STI system and, where the number of transactions and the quantity of material being handled justify i, these non-
bibliographic functions can be usefully provessed on a dedivated miniwomputer. Aveess nay be required to a main-frame
maching, possibly the computer which holds the Jdata base, cither by a direct cable connection through an interface or by
the use of compatible tapes, to run major sorting programs and to allow the updating of files whih hold data common
to both the stock vontrol and main text handling systems, Once a stouk control systen has been set up m this way it
«an readily be eatended to cover aceounting provedures and various othier houscheeping jobs. The nuni-computer should
be equipped with its own printer since it is a feature of some stouk vontrol functions that they reqaire ¢ dedicated printer
for long periods although the total quantity of printing in the working day may be quite small. An eaamiply of this type
of application is found in the initial recording of new accessions referred to in paragraph 4,22,

6. COMPUTER BUREAU OPERATIONS

There are many functions within & comprehensive ST system which require large vomputer resources, The
accumulation of a single Jdata base can result in the addition of 100 megaby tes of on line storage capacity eavit year, the
large sorting pre zeams can only work efficiently if more than 32K (32,600) by tes of main core are exclusively avalable
whil2 they are being run, and on line information retnieval fram ten reniote tenminals operating sumubtancously van
increase the demand for vore vapaity by up to eight times this figure, depending upon the efficviency of the software
and the need for maintaining rapid response times between the computer and the termmals. Just pninting vut the tesults
of scarches in such a system could ereate a daily demand for over three hours eaclusive use of a printer working at the
rate of 400 lines per minute in upper and lowse case and, although some comporents of computer hardware tend to
become relatively less eapensive as the technology deveiops, it is generally evident that mstallations whih are tange
enough to vope with the demands of this hind ot system van only vperate economically Jf their resourves are being fully
exploited for the majority of a 24 hour day. The nature of the STI tash however, creates peaks of utibsation dunng the
normal working day with very light work-loads at other times.

One way out of this dilemma is to set up operations on the basis of distubuted processing with the ad of a suitable
computer bureau. This iuplics holding major files on a large main frame machine linked, preferably by means of
dedicated telephone line, to terminals at the STI Centre. The bureau vannot be eapected to exervise the hind of Jese
wontrol of files required for the systematic capture of reliable and aceurate bibliographiv data, neither would « general
purpose womputer be normally equipped tu vope with the special requirements of high-quality pnnting. Houwseheepung
and stovk vontrol activitics such as those outlined in paragraph 4.22 might also prove impracticable without aceess to
relatively simple local data sterage and printing facilitics, sinve parts of these files could be required for on line aceess
throughout the working day and a burcau may nct be able to offer such facilities at an econotuic vost.

6.1 Setting Up the Bureau Operation

Two types of computer burcau can be recommended for use by an ST1 Centre. The uswal hind s the purely
commercial burcaw which can only be eapented to offer spevial facilities at a spectal tate of payment and may theretory
prove to be very costly in the handling of large bibhographse files, The proferred ty pe is the large suale machme operated
in a bureau mode by an educativnal o ventral gosemment establishment, and organisatiuns of this hind have been hnowa
to take a vonstructive interest in the spedial implivations of STI prucessing and to help in overconung the nevitable
problems associated with large-scale text handling in a bureau environment,
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Liaison with the bureau requires the attention of an eapert in ADP on behalf of the Centre and, according to the
scale of the operation, mnvolves regular meetings with the burcau management particularly during the carly stages of the
operation. Users are eapected to famuliarise themselves with the standard provedures adopted by the bureau and to
prepare batch work 1n accordance with any spectal rules which have been laid down. The conditions under which regular
runs are carned out have to be agreed, with partivular emphasis given to those jobs which are time critical. It is often
helpful for users to gawn some understanding of the machine itself and its operating system in addition to a complete
knowledge of the most efficient programming procedures.

An STI Centre which uses a bureau to handle its main files will seleut local word processing terminals for data
preparation and peripheral devices for special printing cte. on the basis of obtaining the best value for the availaole money
It 15 ikely then that there will be problems of compatibility with the inawa frame maciiine which will generally provide
1ts Lest response only tf inked to termunals produced by specified manufacturers, These problems can be overcome by
mtroducing software or hardware interfc.es which will act as simulators, so that the bureau machine *sees’ the users’
terminals, whatever their type, as devices which come within the recomupended range of equipments.

6.2 The Advantages of Burean Operation

The prnincipal advantages of vureau operation have already been indicated, tut it is also important that such a system
should be shown to be cost effective over a period of seven to ten years. As well as offering the advantages of size, staff
resources and a wide range of fucilities, it 15 likely that the burcau will provide practical help and advice through some
furm of user support organisanion. Thus progress towards a reliable working o3 steni can be achieved quite rapidly The
burcau operation will also provide the staff of the Centre with practical experience waich could prove invaluable if it is
decided, at a later date, to invest in a dedicated main-frame machine.

6.3 The Disadvantages of Burea Operation

The disadvantages of bureau operation are generally related to the faci that the STI Centre will inevitably relinquish
absolute control over various important computer activities. This can be especially significant during the development
peniod when the test runs.of new programs are being submitted, since the time necessary for getting work into the
computer and recewving results in the form of print-out van add days to the time required by the machine itself, It can
be particularly frustrating when a job fails because of some siumple error which would have been easily put right at run
time on an in-house machine.

Operator errors at the bureau can also create problems, particularly if the printer is incorrectly set up, or the output
1s prninted on the wrong paper or, upon completion, is sent to the wrong customer. It has been known for jobs to fail
because the constituent programs have been run i the wrong sequence, and problems can also arise if output informa
tion is assigned to the wrong disc or magnetic tape file, thus corrupting essential data.

Despite these possible disadvantages, there is much to conumend the usc of a burcau to support computer based ST1
operations. Many of the problems which have been deseribed can be mitigated if user groups or similar liaison bodies are
et up to dissemunate nformation about system changes ete, possibly by the issue of news sheets. The local mini

smputer linked to a remote main frame machine can, in the long term, form part of a communications network which
nught be developed to bring a namber of STI Centres together for the mutually beneficial sharing of information
resources.
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GLOSSARY OF TERMS
and Acrozyms

Automatic Data Proressing

A mode of computer eperation in which tisc data inputs for a number of tasks requiring
the sams program are accumulated over a period of time before being processed in a
single machine run.

The smallest unit of information in a computer: a unit of storage capacity.
A group of records, words, characters or digits handled as a unit in a computer system.

A binary sysiem of algebra originally formulated by G.S.Boole and based on the operators
AND, OR, NOT.

Storage used to accommodate a difference in the data handling rate of two devices whea
information is being transmitted from one to the other.

A set of adjacent bits operated upon as a unit in a computer. A byte is generally smaller
than a wotd and typically cight bits or six bits in length.

A digit, letter or other symbol used in the representation of information. In computers a
character is represented by a pattern of adjacent bits.

A finite set of different, specified characters.
To translate a source program into a program which the computer can execute.

A continuous strip of paper in roll or fanfold form, usuaily with uniformly spaced holes
near the edges for sprocket drive purposes and a transverse line of perforations between
sheets. Used as an output medium on line printers.

A character whose function is to initiate a computer operation.
Committee on Scientific and Technical Information (see Section 1 of the Manual).

The acquisition, in machine readable form, of data to be processed by a computer (also
data preparation or data srep)

The time during which a computer is not available for operation due to malfunctioning.

To prepare data for subsequent processing or output by modifying the content, form or
format.

A specified part of a record reserved for a particular category of information,
A set of related records treated as a unit.

Any of various types of indicators used for identification: or a character that signals the
occurrence of some condition such as the end of the word.

A low-cost, compact magnetic storage device comprising a small disc of flexible material.
The information is stored on circular tracks in the conventional way, but each disc is
contained in a sealed plastic envelope which has a slit from the centre to the outer edge.
This slit provides access for the read/write head.

A term used to describe the control of functions, within the computer or its peripheral
equipment, by means of readily exchangeable printed circuit boards, generally as an
alternative to the control of functions by program fogic. The use of hard-wired logic is
increasing with the development of microprocessor technology.

An area common to two systems or in which two systems interact with each other,
e.g. the hardware linking a computer’s central processing unit with the peripheral device.

A device that prints on a punched card the data already punched in the card.

Synonymous with Central Processing Unit; generally implying a computer of large
capacity.

National Technical Information Service. Departinent of Commerce.

Relating to the use of peripheral equipment, either uncontrolled by the cents ] processing
unit or initiated by the unit at a time subsequent to the current operation.
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Parameter A variabla that is given a constant value for a speaific purpose or process.

Recond A group of related items of information treated as n unit.

Run time The time during which a computer program or routine is being executed,

SDI The Seleciive Dissemination of Information.

Word A set of adjacent bils or characters stored or operated upon s a unit in & computer.
Work area A storage iocation reserved for temporary results,
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Section 6
ANNOUNCEMENT SERVICES AND PUBLICATIONS

by
Elizabeth H.Ridler
Defence Research Information Centre
Ministry of Defence
Orpington, Kent, UK

ABSTRACT

The methods by which an Information Centre announces its holdings and recent
acquisitions to its users are surveyed. Examples are given of manually and comnputer
produced bulletins from a number of Information Centres and Libraries, and production of
indexes to computer produced bulletins is discussed. Manual snd computer-based SD!
services are described with notes on profile construction, use of commercial magnetic tapes
to extend an in-house SDI service, and standard profiles. Other services which involve
repackaging the literature resources of a Centre are reviewed, including bibliographics,
state of the art reports, and packaged information to assist industry with technical
innovation,
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o
. 1. INTRODUCTION
i 1.1 Thissection of the Manual deals-with the types of announcement services and publications which are produced by

an Information Centre as some of 1ts myor tasks. However extensive are the holdings of the Centre and valuable its
acquisitions, they are of tiv real bencfit until the Centre’s users are made aware of their existence.

1.2 Informution .mphes communication, a transfer of knowledge from a source to a receiver. Modern developments

1n using electramcs for communications huve not yet superseded the long-established medium of print on paper, and

this section wil! deal mainly with the use of print on paper for communicating technical information in the form of
regular hiterature and accessions bulluting, selective d.ssemination of information (SD1) services, special bibliographies,
reviews, and other methods of pachaging information. The information which is to be communicated will be mainly that
denved by the information scientists of the Cent.e from original work already commited to paper by scientists and

R

.
B engineers in the forin of books, technical reports, and papers given at conferences or published in learned and technical
’ journals, the so-called ‘primary publications’.
1.3 The ntroduction of computer processing mn Information Centres has necessitated a degree of standardisation, but
" this does not mean that tnere 1s no rocom for individual styles in the publications of a Centre. As Kipling' has said- -
,‘ A
.Y ‘There are mine and sixty ways of constructing tribal lays and every single one of them is right.’
.
1 Grdelnes will therefore be given on methods for the production of the types of publication a Centre can provide with

examples from services provided by national and other large information Centres to illustrate their different approaches
to the problems. The examples will include some commercial services which provide information packages which can
suppiement an in-house service or provide models for the development of new services by tiie Centre.

2. BULLETINS

2.1 Literature bulletins

Information Centres which serve their users with putilished information will prepare cuirent awareness bulletins of
articles from journals received in the Centre. In its simplest form the bulletin can be produced purely by cierical effort
bty circulating journal contents lists. A more useful bulletin is achieved if the information scientists in the Centre scan
tae journals and select the more important articles to announce. Although the marked up journals can be placed in the
desired subject order and passed to a typist, the journals are out of circulation fot a shorter period, and a more uniform
product 1s obtamed if bibhographical details of each selected article are transferred to 2 work sheet, on which the
elements are arranged 1n the order in wiich they are to appear in the bulletin. A subject classification code is added for
each 1tem, the sheets arranged in subject order, subject heading slips intercoliated, and with the addition of the title page
the pack of work sheets 1s ready for typing and reproduction. Blick and Magrill® describe such a system for pharmacolo-
gical research scientists, Information scientists scanned journals for items of interest to project teams. Titles of relevant
items with author, bibliographical reference and language constituted the bulletin entry. A weekly bulletin containing
500-1000 references was circulated, savi..g each scientist one to two hours a week in journal scanning time It was
estimated that the cost benefit of the bulletin was equal to about 3.6 times its cost. This method of selection can
approach manual selective disseminaticn of information services which are discussed more fully in paragraph 3

The inclusion of abstracts in literatuve bulletins enhance their usefulness but also increases bulk and cost. There are,
however, so many commercially available abstracung services that to prepare a literature bulletin with abstracts in an
Information Centre 1s justified only if the Centre specialises in a particular discipline or an interdisciplinary subject, as
many Information Analysis Centres do, or if the Janguage used by the commercial abstract journals in the subjects
required is not the native language of the Centre and the majority of its users. The basic steys for compiling a literature
bulletin with abstracts will be the same as for a tities only bulletin, but an editorial staff will be required to maintain
quality control of the abstracts and ensure a consistent product. The cost of the bulletin cun be recovered by placing it
on sale and two bulletins, not in the English language, are good examples of this course of ¢<ion. In France the Centre
National de la Recherche Scientifique (CNRS) issues the Bulletin Signalétique in 50 subject s¢.~tions under the main
headings Exact Sciences, Biologic1l and Medical Sciences, Engineering Sciences. The bulletins are computer-produced
and each is issued ten times a year, each issue containing subject and authcr indexes. (Further information from-
Informascience, Centre de Documentation Scientifique et Technique, Centre National de la Récherche Scientifique, .
26 Rue Boyer, 75971 Paris Cedex 20, France). In the Soviet Union the All-Union Institute for Scieniific aad Technical
Information ¢ VINITI) publishes Referativny Zhumnal, issued in severcl sections including Astronomy and Geodesy,
Biochemistry, Biology, Chemistry, Electrotechnology, Geography, Geology, Geophysics, Informatics, Machine Construc-
tion, Mathematics, Mechanics, Metallurgy, Physics. Abstracting services on such a scale are usually computer-based, and
produce computer searchable data bases as a by-product of bulletin production. Thus the PASCAL data base, available
on the European Space Agency's Information Retrieval Service RETON system, is produced as a by-prod-ict of Bulletin
Signalétique.

2.2 Accessions Bulletins

The accessions bulletin 1s one of the most important announcement media of an Information Centre, especially >
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where the accessions relate o documents of limited availability such as technieal reporis where onty a limited number are
printed and the Centre may be the main distribution point for them. The function »f such a builetin is first to announce
to users what has recently been received in the Ceatre, but a well-produced and indexed bulletin is also x permanent

3 reference tool for retrospective search. The fuaction of the bulletin in promating the image of the Tentze must also be
beme in mind when considering its content and appearance.

TTERE T

The layout of the bulletin can be a matter of choice for the Centre, and some typical examples of bulletin entries
will-be illustzated in the following paragraphs. It will depend to a farge extent on whether the bulletin is produced by
o manual methods or by computer. There are some geneia! points which should be remembered. The user will scan each
’ new issue to inform himself of new documents in his speciality. Items should therefore be grouped according to subject
for his convenience. 1 the Cenire uses a numerical classification such as-the Universal Decimal Classification (UDC) the
items sre grouped under broad UDC headings. Centres which use subject indexing terms (aescriptors) e.g. from the
Thesaurus of Engineering and Scientific Terms (TEST)? will probably prefer to use a published set of subject category
; codes such as those issued by COSATI (see this Manual Vol,], pp.14-15). Individual items should be laid out so that
< important information is prominent. Titles should be printed in capitals or in bold type, and the number which the
Centre uses to identify the item in its sysfem, usually the Centre's accession number, should be easily identified. It is
helpful to users if introductor pages are included iti-the bulletin giving information on how to obtain the documents
cited, and a guide to the layout of itemrs. An example of such a guide, from the UK department ov Industry’s Techinology
Reports Centre’s R & D Abstracts, is shown in Figure 1.

If some of the items to be announced are restrict :d to certain users because of security or commercial limitations, !
special supplements 1o the bulletin or a separate restricted edition should be compiled and circulated only to those users
entitled to receive the information.

221 Manually-Produced Bulletins

The format of a manually-produced accessions bulletin will depend on the erfoct availakble in the Centre, and the
, use to which it is put. For immediate current awareness where speed of issue .5 allsimporiart, a titles-only bulletin will be
i o quick to produce and will involve the minimum of intellectual 2ifort. It can be « simple vyping operation based on
3 copying marked fields on the work sheet made out for each new document, the shrerw st being sorted into the subject
order required. An example of such a bulletin is that currently isa:ad by the Bsadsh Libracy Lending Division, Roston
3 Spa, as the BLLD Announcement Bulletin. A typical entry is shown in Figen, *. The ~ucni2s #ve grranged in suain
k< COSATI subject fields. An author index is included.

A bulletin will be more informative if abstracts are included, although production will talie louger, moty information
scientists® time will be involved and the typing and reprographic load will be greater, As with literature bulletins
containing abstracts, an editorial staft’ will be required to ensuse quulity and consestent ertries. Seine ¢conomy can be
: achieved by coordinating builetin production with other ;;0cesses in the Centie. A Cantre which doés not have agcess
k. to a computer for searching their records will probably rely on typed fatalerue curds for its subjest, suthor and other
I indexes. Bulletin and catalogue card production can be coordinated in variovs weys. Aflersping the cards one set can

te arranged in bullelin page order, and offset lithn plates made photographically  An aiternative method is to type the
bulletin pages first and to carry out two separate raint runs, the first o prapare the britesio pages and the second to
prepare cards  ¥xtra copies of each page can be run off on gumnted paper, the abstracts cul out and stuck on to card.
Alternatively the extra pages are run off on card stock which is subseqnently guillotined to size. This latter method was
used in the predecessor of the UK Defince Research Information Centry, the Ministry of Aviatien’s Technical fnforma-
! tion and Library Service up to 1968 (Vessey) These methods entail the use of a unit card for al} the cata:ogues used in
‘Q the Centre, although typed additians to the cards can be nade if nezessary.

“

In the intermediate stage before computerisation, tape typewritees, deseribed in detail in Section 4 of this Manual,
have been used to produce butietins and cards from one typing operation, The cards aia typed first and the bulietin is
subsequently typed automatically using the punched tape produced when typing the cards. Wilson® describes the use
of a Friden Flexowriter with cdge-punched cards instéad of paper tape at the Atomic Energy Research Establisament,
Harwell, to produce catalogue cards, the monthlv library accessions list and lists of unclassified UK Atomic Energy
Authority reports from oae master typing, with 2 saving in clericai and typm,; effort estimated at 1000 man hours a year.

1 Vickers® desqribes the use of Vonamatic tape tyvewriters at the UK Central Electricity Generating Board laformation
s Service *o produce {{brary catalogue cards, reports lists and a library bulletin. with considerable saving in typing and
clerical effort.

The main disadvantage with a manually produced bulletin is the diffizulty of prowiding indexes, particularly suuject
indexes, which are the most important if the bulletin is to be used as a retrospective seasch tool. Erira cards n.ust be
X written or typed and sorted into order and the final index retyped. For production of indexed bulletins roni¢ measure
: of compnter assistance is essential.

H 2.2.3  Computer-Produced Bulletins

Data preparation for computer processing and computers in Information Centres are dealt with in detai’ i Sections .
4 and 5 of this Manual. Only an outline of some actual systems used for bul’etin production is therefor: given here.
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A TYPICAL ABSTRACT

BIBLIOGRAPKIC INFORMATION, ABSTRACT, AND INDEXING TERMS

e

Corporate Author B &D-Abstracts, Volume & [ssue

TRC Accassion Number Corporate Author's Reference Number

] T78-0378 WSL-LR-296-AP 3902
£ Warren Spring Lab,, Stevenage, Herts., UK
ENVIRONMENTAL STUDY OF AN ACTIVATED CARBON PIANT
Clayton, P.  Wallin, S.C, 1978 14pp 2ref
—— TRC

A summary of the environmental aspects arising from the production
of activated carbon. The methods for pollution control are specified and
the emissions and predicted ambient concentrations given, Recommen-
datlons are made to achleve satisfactory operation of pollution control
equipment for normal and malfunctlon conditions,

—— *Activated carbon/*Pollution/*Flae gases/Activated carbon treatment
/Alr poliution/Health/Fuimnes/Dust/Odors/+Kiln gases/11G/13B/68A/71C/

Availability of reports Indexing terms
Most reports are available from TRC. Ask o EJC-TEST thesanrus terms for subject
for order {forms TR 400, {Price List TR 406; index (%)

Rules of supply TR 102),
PRY ) e other EJC-TEST turms

Other reports are available from the Corporate o won-EJC-TEST terms (+)
Author (full address given with each abstract)
or HMSQO for which requests should be sent ¢ fg;‘;f;:gf:; 11}3? for location in R & D
to; HMSO, PO Box 569, ‘ “
tondon, SE1 9NH. e other Cosati and NTIS codes (/)

© Crewn Copyright 1979

Extracts may be freely published
providing the source is acknowledged.

Fig.1  Guide to lay-out of Technology Reports Centre’s R & D Abstracts
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b, typewriters are {requently used for this purpose, Operational systems using tape typewriters have included the UK
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R

INFORMATION SERVICES IN THE MARKET PLACE
Birks, C.I.

* British Library Research & Develipzent Report
* BLRDR 5430 (BLLD 2113.5¢F)

Avaldable ondy froa B.L.L.D,
July 1578 PR.75 £3.00

Fig.2 Typical entry in BLLD Announcement Bulletin

When a bulletin is produced by computer the bibliographical data must be prepared in machine readable form. Tape

Technology Reports Centre’s original system for R & D Abstracts (Schuler’ s and the French CNRS system used for
preparing Bulletin Signalézique «1°Olier and Dusoulier®). Other methods for computer input include Optical Character
Recognition (OCR) used (1974) in the US Department of Navy Ship Systems and Scientific Documentation Division
{Smith®) and direct entry into the computer from an on-line terminal using a visual ¢ splay unit, as is now used for R & D
Abstracts (Adams'®). Advantages and dissdvantages of cach of these methods have been summarised by Mclvor!?,
Development of minicomputers has led to the possibility of smaller Centres having their own computer, and bulletin
production 1s one of the tasks very suitable for running on such machines. The preparation of the UK Defence Research
Information Centre’s abstract bulletin Defence Research Abstracts is now carried out completely in-house using a GEC
4080, the processes being described in dJetail by Hart'® and in Canada the Defence Scientific Information Service prepares
Docuneents Digest using a Varian 620§ (Mclvor!3)., The ultimate in computer production of bulletias is computer type-
setting, described in Section § of this Manual. At present this is only economic for larger organisations such as NTIS and
NASA. Figures 3 and + show tvpical entries in the NTIS Government Reports Announcements and the NASA STAR
tScientific and Techaical Aerospace Reports).

AD-ADSS 211/7GA PC AO2/MF AO1
Aavisory Group for Aerospace Research and
Development Noullly-Sur-Selne (France)
Technlcal Evaluation Repott on the Meeting
of the Propulsion and Energatics Panat (S0th}
A Symposium on High-Temperature Problems
In Gas Turbine Engines.

Advisary ropt.,

R. Eggobrecht, and S. Lombardo. Mar 78, 20p
Rept no. AGARD-AR-116

See alsa Regl no. ACARD-CP-229, AD-A0S2
845,

Descriptors: °Gas turbines, *Military research,

Symposia, High temperature, Heat transter, M
Film  cooling, Cooling,  Transpiration,

Acrodynamics, Comuustors, Combustion

chambers, Afterburners, Heat resistant alloys,

Tharmal insulation, Coatings,

identifiers: NATO furnished.

« This Tochnicat Evaluation Report on the 50th
PEP Symposium on ‘High-Temperature
Problemt in Gas Turbine Engines’ contains a
cntical survey of the 37 papors presented,
b . which are grcuped ac:ording to tho vanous
RO subjects covered in this Symposium. (Progress
k- of Now Rosaarca 20d Davelopment Yost Facill-
tios, Cooling Technlques and Heat Translor tn-
vestigations, Etloct o! Turbine Cooling on
.M Aerodynamic Parformance, Combustors and
i Aftetburners, High Tomperature Matorlals and
d Coatings, Cverali Engine Design and Por-
formance Aspocts). Conciusions are drawn and
aroas with high.pdotity future interost ara
2 marked. Tho papers presonted at the meeting,
together with the disZussions, are published as
AGARD Conforonce Proceedings CP-229 ‘High-
Temperature Probloms in Gas Turblne Ene
gines (Author)

Fig.3 Typical entry in Government Reports Announcements

223 Bulletin Indexes

A manually produced bulletin, as stated earlier, is unlikely to include indexes beeause of the lange amour:t of labour
involved. Computer-produced bulletins can be indexed according vo any of the data tields chosen. The most important
index for retrospective search is the subtjact index, but the Centre will receive requests for documents not only by subject,
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N77-32177§ Advisory Group for Aarospace Research and
Dovetopment, Pans {France),
A FURTHER REVIEW OF CURRENY RESEARCH RELATED
TO THE DESIGN ANC OPERATION OF LARGE WIND
TUNNELS
Aug. 1977 130 p tels
{AGARD-AR-105} Avail* NTIS HC A07/MF AO1

Research related 19 winciunnel design and operation is
presented Curremt resuits and planned effort for 346 studies
and raseaich investigations uncerway in nins countries are
teviswed and commented upon The wutk of the Wind Tunnel
Test Techniques (TES) Subcommuites 1s descnbed and tha rationals
for tha effort is given. Main conclusions and recommendations
ars summanzed, and lists of utles. vesugators’ names and
locations for the research and studies reviewed are included,

Author

Fig.4 Typical entry in STAR

but by author, title, document number, corporate author, contract number, etc. Printed indexes for each of these data
elements will provide a search facility for the Centre’s clerical staff who deal with requests fo specific documents, and
allow the Centre to dispense with a number of separate card catalogues with consequent savir g in the time taken for card
filng. Except for the subject index the dexes can be produced using simple computer snrt programs. Consistency of
recording 1s important and the rules given 1n Section 2 of the Manual must be followed to ensure standardized entries in

the indexes.

The subject index 1s not so straightforward. It will depend on the indexing system used in the bulletin. If the UDC
1s employed, it may appear to be difficult to sort by computer, but programs have been developed for the purpose by the
Zentralstelle fur maschinelle Dokumentation, Frankfurt am Main and described by Schneider and Koch!®  Subject
indexes based on descriptors can be organised in different ways. Single descriptors (single or multiple term concepts)
can be 1dentified separately to the computer in the data preparation {sec Manual, Section 4) and each is printed out in
turn associated wath the document title and, if desired, the full bibliographical reference. This method has been
developed at the UK Arrcraft Research Association Ltd and is described by Barnett!S. Complex subject headings can be
obtamed by associating two descriptors. The main heading is identified by marking the relevant descriptor with an
asterisk, and the quahfy:ng descriptor is separated from it by a comma, The association is made intellectually at the
cditorial stage. This method, used in the NTIS Government Reports Announcements is also employed at the Defence
Research Information Centre and is illustrated in Figure S which shows one item from Defence Research Abstracts and
Figure 6 which shows the position of this item in the subject index.

Mention shouid also be made of a form of subject indexing based on manipulating document titles, KWIC (KeyWord
In Context) and KWOC (KeyWord Out of Context). There are several computer programs available for preparing KWIC
and KWOC indexes. A list of unimportant words is made — the ‘stop list’. All other title words are selected in turn by
the computer and either printed centrally down the page in alphabetical order, with the remaining title words in order
on each side (KWIQ), or printed at the side of the page (KWOC) with the whole title repeated to the right. Fach entry
is associated with an identification code. The usefulness of KWIC and KWOC indexes depends, of course, on document
titles being informative.

It 1s not necessary for every issue of the bulletin to contain a complete st of indexes. A useful minimum is subject,
personal author, and an index associating the original document number with the Centre’s accession number A complete
set of ndexes should be issued as a separate volume or volumes, preferably at quarterly intervals with an annual cumula-
tion, These mdex volumes will become the main search tools for the Centre for identifying individual documents and for
conducting subject searches.

2.3 Staff Requirements

For a service where mtellectual scanning of journals is required, but abstracts are not included, one information
scientist can select, index and check about 300 citations per week if working full-time on the task?. When abstracts are
included, a reasonable time for each abstract with indexing terms is 20 30 minutes, giving a weekly output of about
80 abstracts. If a large proportion of author abstracts can be used, 100 abstracts per week should be erpected The
editonal staff can be expected to edit 300--400 items per week each, working full-time. Such staff would, however,
normally have additional dutics related to the Centre’s other publications.

3. SELECTIVE DISSEMINATION OF INFORMATION (SDI)
As its name iunplhies, SDI 1s a service in which information is tailored to user needs. Development of SDI services

has mcreased rapidly with the increase 1n computer processing, although manual systems are successfully operated Both
manual and computer-based SDI will be considered, with the emphasis on the latter,
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ensuring an accurate amproach and landing. Descriptions of two existing systems, VASI
and,T-VASI, are included toagether with a brief description of PAPI, The opersticnal
requirements, both current and future, of such systems are dfscussed, and it is shoun
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Fig.5 Extract from Defence Research Abstracts (DRA)

SUBJECT INDEX

Vessmresmanee

Subject Heading & Title of Report Access No  Locstion
LANCE(MISSILE)
FLIGHT TESTS
Preliminary Date Report (Quick Look) Lance Flight Tasts No 278 Miss{le 3667 Mission NMFT-i P~215552 21747701
Preliminary Data Report (Quick Look) Lance Flight Tests No 279 M{ssile 3075 Miasion ASP 64 Pm215640 2175=71701
2 LANDING
APPROACH
Techniaue for Landing From Steep Gradient Approaches Using a Medium Size Miiitary Transpor BR=47589 2001=7702

4] LANDING AIDS
PAPI(LANDING AID)

Precision Approach Path Indicatoe¢ = PAPI BR=-54759 20017701
LAP JOINTS
ADHESIVE BONDING
Influence of Various Pretreatments on Lapjoint Strength P=217387 20537705
Perimary Adhesively Bonded Structure Technoloay fest Report General Material Property Data P=216086 2071=7702 I
: MECHANICAL PROPERTIES :
E Primary Adhesively Bonded Structure Technoloay Test Report General Property Data P-216084 2069-7702
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Fig.6 Extract from Cumulative Subject Index to DRA
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3.1 The SDI Profile

The interests of the user must be translated into a form which can be used by the Information Centre .0 match
against the material available so that only what is relevant is supplied. This 1s the user’s ‘profile’. Wher SDI s to be
supplied to an individual scientist the first step in compiling his profile is to obtain-a statement from him of lus interests
in his own words This is facilitated if a standard form is used which shouid also include space for him to suggest key-
words and to include refersnces {0 known relevant documents. If the latter have been supplied by the Centre, the
indexing terms assigned to them together witi_ the keywords translated into the form used in the Centre’s mdexing
system will give a preliminary list of te s from which the profile can be built up. For marual systems a fairly simple
profile is sufficient Computer processing allows of more sophistication, and a formal example of using descriptors from
TEST for profile construction will be given in paragraph 3.4.2.

3.2 Derinitions

Since SDI, especially when using 2 computer. involves infermation retric.al, definitions of a few.commonly used
terms are appropriate. These are naturai language and controlled vocabulary indexing, and precision and recall in
retrieved information. In natural language (free text) indexing, the indexing terms assigned are taken from the onginal
taxt of the document. In controlled vocabulary indexing the indexing terms are taken from a fixed list of terms or
‘hesaurus such as TEST. In assessment of retrieved output precision is the ratio

number of rcievant items retrieved

- - x 100
total number of items retrieved

recall is the ratio

number of relevant items retrieved
total number of relevant items

100

3.3 Manual Selective Dissemination of Informazion

New documents received in an Information centre can be given an initial distribution to those most interested in
the subject if a register of customurs’ interests is maintained. Such a register, often called a Field of Interest Register,
normally consists of subject headings foliowed by abbreviations or codes indicating the organisations or mdividuals
interested in the subject. It can be organised in different ways according to the method of subject indexing used in
the Centre. A centre using TEST will probably find ordering by COSATI subject categories the most convenient, but
numerical codes, e.g. the Universal Decimal Classification, or alphabetical subject iieadings, have also been used. An
example of an Interest Register using alphabetical subject headings is given by Wright'¢ who describes the Royal Aircraft
Establishment Library’s system. It consists of subject headings in alphabetical order with sub-headings followed by codes
showing Departments and Divisions within Departments. It was originally prepared from a master index maintained on

strip index panels from which new editions were produced by photography and offset printing, but 1ts production has
now been computerised.

The increasing use of microfiche enables new documents to be selectively distributed in this form, with consequent
savings in waiting time and costs for postage and packing. A good example of such a service is that provided by NTIS in
SRIM (Selected Research in Microfiche), in which an automatic distribution takes place every two weeks of microfiche
reports in subject areas selected by the customer.

Manual SDI systems in which information about document. 1« .r than the documents themselves is distributed
are also feasible, although in many cases these are very similar to a Centre's literature bulletins already discussed in
paragraph 2 1. Selectior of items is often based on simple profiles constructed for groups of users interested mn inter-
disciplinary subjects. Roysdon and Mistichelli'” describe a system developed at Lehigh University for the mterdisciphnary
problems of Energy, Food, and Manpower/Womanpower. Abstracts on these subjects are copied from abstracting
journals and primary sources by library staff to produce monthly continuing bibliographies. Circulation 15 to 50-80
recipients and the system is claimed to be cost effective and to have stinnlated the use of library resources. Another
manual system which involves building up individual profiles has been developed at the University of Aston, Birmingham,
UK, and is described by Vincent and Seals'®, The service is based mainly on Current Contents and other abstracting
journals and serves ten groups of staff and research students in Pharmacy, Applied Psychology, Chemical Engineering,
Management, and Production Engineering. References are copied on to cards, each card marked with profile code and
library call number and a typed list prepared from the cards. Xerox copies of the lists are sent to the users.

The Scientific Documentation Centre, Ltd at Dunfermline, Scotland, operates a commercial manual SDI service.
The Director, Dr P.S.Davison'? describes the service as covering a broad subject field inciuding spectroscopy, analytical
chemistry, pollution, computer science, human and information sciences and librarianship. This involves scanning by
part-time scientific staff annually 3250 journals, UK and US openly available government reports, UK and US thesis
titles and 14000 book titles. A classification system devised by the Centre is used (Dzvidson?®). Qutput 1s provided
in the form of 125 x 75 mm cards distributed weekly, containing bibliographical details but not abstracts,
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3.4 Computer-based SDI

Information retrieval using computer systems is dealt with in detail in Section 7, Vol.IIf of this Manual. It1s
suflicient to mention here that an SDI computer program will usually be very similar to the information retneval program
used by the Centre with possible modifications to the print program. The data base searched will normzlly be the latest
update to the main data base, containing the input from one or two issues of the Centre's announcement bulletin, but it
is possible to obtain other data bases by purchase or-lease to enhance the service, and this possibihity will be discussed
paragraph 3 7 A monthly SDI service is frequantly piovided. A service at longer intervals defeats the objective of

‘ immediacy, and unless the Centre has a very faige input, or uses eaternally-produced tapes io supplement the service, a
3 fortnightly SDI will produce only a few references.

T

34.1  Compiling Profiles for the Computer

X

; For computer searching the search profiic derived from the user’s interest s.atement must be an ordered st of terms
3 in a form strictly compatible with the indexing language of the data base to be scarched and the search strategy used by
E“ the computer search program. The terms (descriptors) are sometimes all single words, as in many natural language

systems or, as in TEST, single words and words combined to form concepts. Individual descriptors suust, however, be
\ coordinated to match the more complicated concepts of the user’s interest statement. The method of coordmation
{ frequently used is the employment of Boolean logic operators. There are three of these operators commonly used, viz.-

. Operator Symbol Example of use Meaning

AND * (1%2) Select only documents that are indexed
under both term 1 and term 2

OR + (1+2) Select documents indexed under
either term 1 or term 2

NOT — -2 Select document indexed under
term 1 but discard any indexed also
under term 2

The processes can also be shown in the form of Venn diagrams as illustrated in Figure 7 where the circles represent
sets of documents indexed by descriptors A and B respectively. The shaded areas represent (a) documents indexed both

by Aand by B, i.c. A * B, (b) documents indexed either by A or by B, i.e. A + B, (o) documents indexed by A but not
by B,i.c. A - B.

34.2  Example of Profile Compilation using TEST Descriptors

As an example of profile compilation using controlled language, TEST descnptors in this case, the following steps
can be recommended. Information is reccived from the user as follows: -

: Statement of interest Use of carbon or glass fibre composite materials in aircraft structures

Relevant do-ument(s)  Impact of composite materials on aerospace vehicles and propulsion systers. :
AGARD Structures and Materials Panel and Propulsion and Energetics Panel
Symposium. September 1972, AGARD-CP-112.

AGARD CP 112 consists of a number of papers, and referring to the original indeaing of these papers w hen processed n
the Centre it is found that the following Jdescriptors which appear relevant to the profile have been assigned. -

Terms relevant to aircraft structures
Aircraft panels
Airframes

Terms relevant to composite materials
Composite {abrication

Composite materials

Composite structures

Fiber composites

Sandwich structures

Terms relevant to carbon or glass fidres
Carbon fibers
‘ Fiberglass reinforced plastics

(1t should be noted that the TEST spelling of descriptors is followed.) To make the profil- more complete 1t 1s
necessary to refer to these terms in TEST, and consider for selection some of the broader, narrower and related terms
which are displayed. This results in selection ¢f further terms as follows:
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Fig.?7  Vean dingrams

Terme relating to airenyft structures
Control surfuces

FFuselages

Landiag gear

Teil assemblies

Flaps (control surfitces)

Tewy relating to compaosite materials
Chepped tiber composites
Oriented fiber composites

Terms relating to carbon or glass fibres
Fiberglass teinforced plastics

Fiberglass reinforced plastics® defines o concept of ¢ vomposite mateviat using glass fibre, The same coneept van be
achieved by combining ‘glass fibers® with the descriptors refating to composite materials using the AND operator, Using :
AND and OR operators the profile is built up line by Hie as follows:

PROFILE
Line No. Term or Lagic equation Notes
1 Afrcralt pancls Complote descriptor
2 Aiclrames Complete descriptor
Ri Control surfaces Complete descriptor
4 Fuselages Complete descriptor
N Landing gear Complete descriptor
{ Tail assemblies Complete deseriptor
7 Flaps (contro! surlaces)  Completo descriptor
8 Fins Complete descriptor
9 1 - 8k TOR20RIOR......ORS
+
Y . e ; it e P s
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PROFILE

Line No. Terni or Jogic equation Notes
10 Carbon fibers Complete descrivtor
11 Glass fibers Complete descriptor
12 10+ 11 16 OR 11
13 Sandwich structures Complete descriptor-
14 Composite structures Complete descriptor
15 Cumposite fabrication Complete descriptor
16 Composite materials Complete descriptor
17 Fiber composites Complete descriptor
18 Chopped fiber composites Complete descriptor
19 Qricented fiber composites Complete descriptor
20 13 ~19/+ 13 OR 14 OR 1§ OR...OR 19
21 12%20 12 AND 20
22 Fiberglass reinforced plastics Complete descriptor
23 214+ 22 21 OR 22
24 9 * 23 - PRINT

The final line of the profile, 24, resuits in a printout of references meeting the requirements of the ‘interest
statement’.

Additional search facilities are usefully incorporated in an SDI computer progeam provided the data base is suitably
structured so that data clements required to be searched are identified, Such additions include author names and
COSATI ficlds. Each of these elements would be added to the profile and treated in the sante way as the descriptors in
the logic cquations.

Economy in profile compilation can be achicved by truncation, A right hand truncation, represented often by a
question mark, is exemplified by ‘comput?’, Such a descriptor input would involve a search on all terms beginning
‘comput’ which in TEST are:

Computation
Computational linguistics
Computer components
Compuuer driven punches
Computerized simulation
Computer logic

Computer personnel
Computer programming
Computer programs
Computers

Computer storage devices
Computer systems hardware
Computer systems programs
Computer gun sights

By a similar process left hand teuncation is represented by “?planes’, which would bring out *Airplancs’, ‘Rocket
planes’, ‘Seaplanes’. The facility has to be used with caution as false drops can be obtained. In the ‘comput?’ example
given above, for instance, ‘computing gun sights’ would e irrelevant in a profile designed to provide SDI on application
of computers in information retrieval,

In controlled vocabulary indexing systems ccononty in profile construction is also obtained where the computer
program used at the data input stage automatically posts documents indexed under specific, narrower terms to the
broader, generic terms, In such systems the profile can consist of broader terms only, as the use of these terms will also
retricve the items indexed under the associated marrower terms. 1a the example profile given above, ‘chopped tiber
composites’ and ‘oriented fiber composites® are narrower terms both referred to ‘fiber composites’ as the broader temm,
If the *posting up' procedure is followed at the input stage use of “tiber composites' in the profile will retrieve documents
indexed under ‘chopped fiber composites’ or *oriented fiber composites’, and these natrower terms can be omitted from
the profile. The procedure will generate some ‘noise’, since documents indexed under any narrower tertu to a given
broader term will be retrieved, and in some cases only a proportion of the natrower tr.ons will be relevant to the profile,

J4.3  Prefile Compilation using Naturel Language

A natural language profile can need more intellectuat effort than a controlted vocabulary profile, s it is necessary
to include all variations of a desired term in the profile. These variations include spelling, e.g. coler/colour, computerise/
contputerize, sufphate/sulfate; and synonyms, ¢.g. columbiut/niobivi. For chemical subjects all alternative names for
relevant chemical compounds must be included. A preliminary study of the vocabulary used in relevant documents is

-
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helpful in identifying synonyms. The profile usually consists of single terms, concepts being built up using the Boolean
AND operator. Truncation is frequently employed, and otiter data fields, such as author names and classification codes
are often included in the profiles. The main stages in profile construction are normally similar to the example ‘TEST"
profile given in paragraph 3.4.2.

3.4.4  Qther Methods of Profile Coustruction

Although profiles are usually built up using words, it is possible to use numerical codes. Thus Brophy?! describes
a system developed at Teeside Polytechnic for informing library users of new acquisitions within their subject interests.
The profilss are buiit up using Dewey Decimal Classification numbers.

The search strategy need not necessarily involve Boolean logic. The terms in the profile can be given weights
(e.g. from 1 to 10) according to their relative importance to the search. The weights of all terms in the profile which
match with wnns in document records in the duta base are summed to produce a document score. All docunient
citations-scoring above a given threshold level are printed out as the SDI output.

Evans®? reports research on various search strategies as part of the INSPEC programme. Strategies ranged from
simple coordinate matching of terms and groups of terms (concepts) to the use of term weights and/or group weights,
and Boolean logic with and without weights. The best retrieval performances were given by strategies using weighting
techniques and the most cost effective strategy overall was one which used the coordinate matching of a restricted list ol
terms with weights.

Farradane’s system of relational indexing has been used experimentally for profile construction (Yates-Mercer?).
Forty-three profiles were built up of concepts or groups of ~oncepts linked by relational operators. Tested against a data
base of 2829 abstracts from Metals Abstracts, the profiics gave an output having both precision and recall of 757¢.

345 Awomatic Frofile Construction

Profile construction is labour intensive and uscs highly trained staff 1t is temipting to ask if profiles can be generated
auvtomatically by computer, or if computer assistance can cut the cost of intellectual effort. Some experimental work on
these lines has been reported, although results to date do not lead to firm conclusions. Evans and Gould® report an
investigation using the INSPEC thesaurus in which lists of natural language terms supplied by research workers were
matched against the thesaurus. Three further profile versions were derived automatically by the addition in turn of
(1) synonyms (2) narrower terms and (3) selected related terms. The profiles and their modifications were run against
two document collections, The automatically generated profiles performed slightly worse than profiles compiled
subjectively from the same set of user statements.

The United Kingdom Chemical Information Service (UKCIS) has carried out investigetions using the free text file

Chenucal Abstracts Condensates (CAC). The work is reported in two papers (Barker et al. and Robson and Longman)5:26,

The usefulness of a potential search term was quantified in terms of its specificity, a measure of the frequency of its
oceurrence in relevant material against its frequency of occurrence in the entire data base. Computer analysis of the text
ol relevant items from a fixed file of three issues of CAC was used to produce lists of terms in order of specificity, those
above a given specificity value being added to the profile and the process repeated iteratively until no new relevant items
were retrieved. The specificity lists were converted to standard search profiles which were compared against a different
fixed file of CAC with conventionally produced profiles. The automatically produced profiles were cheaper o construet
and performed similarly to the conventional protiles, although each {ype producad relevant items which tie other missed.

3.5 Output Assessment

When the results of the first computer run of an SDI profile are submitted (o the user, an assesstment form should
accompany the printout so that he can indicate the number of relevart, possibly relevant, and irrelevant references.
These should be analysed by the compiler of the profile to investigate the reason for retrieval of irrelevant references.
The data base searched should also be studied to find out if any relevant reports have been missed. The profile is
modified il necessary and an assessment made of the modified profile. These steps should be repeated until the number
of irrelevant references is reduced to an acceptable level. With SDI it is more important to have high recall than high
precision in the response to the profile. A profile with high recall is likely to retrieve items which the user would not

find for himself but which he will find of interest. A high precision profile might only retrieve items already known to
him,

3.6 User Liaison

JFor the best results from an SDI service the users should be encouraged to take an active interest. Information
scicntists in a Centre serving a local community such as a rescarch establishment can be in frequent touch with the
scientists receiving the SD1 output. Such contacts can be on an informal basis, but a more formal approach is described
by Butterly?” of the National Nuclear Research Centre, Pretoria, South Africa, where structured interviews with users
were employed in constructing and improving search proflles in an SDI system based on Atomindex tapes from the
International Nuclear Information System (INIS) which uses a controlled language thesaurus.

t ~ ot I | St ot =




”@*“""g e

R

5

S AN

224

2,

& i

114

Where an Information Cenige serves a scattered community of users personal contacts may be more difficult, In
such cases it it important to cempibe u guide to the systam which is circulated to potential users. An example of such a
guide is that published for the UK Department of Industry’s Technology Reports Centre by Adams et al.?8, This gives
details of TRC indexing, use ¢ TEST for descsiptors, COSATI codes, and preparation of search profiles with examples.
TRC profites are based on e TRC data base and NTIS and INSPEC magnetic tapes. Burton?®3° describes the system
operated by-the US Deparument of Agiiculture’s Technical Information Systems (formerly the National Agricultural
Libracy). An SDI service serves over 1600 scientists from nine data bases. The users compile and modify their own
profiies with the aid of a.User’s Guide and tutorial seminars. Another method of assisting users in large scale SDI services
is ensuioyad a the Canadian CAN/SDI service run by the Canada Institute for Scientific and Technical Information,
where local librarians and information scientists are trained as search editors®!,

3.7 Using Commercial Data Bases for In-house SDI

An SDI service based on the Centre’s own input can be supplemented by running magnetic tapes o commercial
data bases on the Centre’s own computer. These tapes can be obtamned by purchase or more usually by a leasing arrange-
ment, sometimes with an additional royalty according fo the number of items retrieved during an SDI run. Some
programming effort will b: reauired in the Centre to reformat the tzpes to make them compatible with the Centre’s
search program, and $DI profiles may have to be rewritten. A profile written using a controlled vocabulary will need
considerable modification if it is required {0 be matched against a free text file. Some examples of successful operation
will show Liow the problems of using external data bases have been overcome.

In Australia the Acronautical Research Laboratories introduced a computer-based SBI service for report literature in
1971, searching the data bases of the Australian Defence Science and Technology Information System (ADSATIS), and
leasing the NTIS magnetic tape. ADSATIS acquisitions were already indexed using TEST descriptors. On the NTIS
tapes not all descriptors used were from TEST, and a retroactive thesaurus was created and contin.ously updated. All
descriptors on the ADSATIS tapes were searched, as were all asterisked descriptors on the NTIS tapes. A simple matching
process using OR logiv was employed, although this was extended later by using the facility of AND with any number ¢f
COSATI cateogries with each descriptor. Output, originally in the form of {ortnightly individual computer printouts was
later issued on contmuous line printer perforate:l stationery, each item displayed being addressed to the recipient, the left
card of vach pair contining full bibliographical details, including absiract where available, and the right hand card being
preaddressed to the library for loan request purposes, Sheppard®*® describes the development of the system for a
PDP10 computer, six man-weeks of analysis and prograraming being required to start the service. After a few years
experience a questionnaire completed by users showed that 96% of them considered the se vice to be of high or medium
relative importance to them as a source of information,

Commercial data bases of published literature are also used by many Centres to provide SDI services to supplement
or replace current awareness literature lists prepared in the Centre. The library of the UY Atomic Weapons Rescarch
Establishment has had many years experience in providing such a service, The development of the AWRE service has
been described by Corbett33$36 and Friend?? starting with the Chemical Abstracts Service Chiemical Titles magnetic
tape, later supplemented by INSPEC and Nuclear Science Abstracts tapes. The computer program used was that
developed by the National Research Conneil of Canada for the IBM 36050 computer. Profiles, including truncated
terms, are matched against title words. Author names and journal tities are used in some profiles, and subject codes also
in INSPEC and NSA profiles. Benefits to the library have included reducing the necessity of multicopy purchasing of
expensive primary and abstracting journals, and users’ time in cover-to-cover scanning of journals has been reduced.

3.8 Standard Profiles

The production of personal profiles is a labour-intensive process, and the benefits of computzar-based SDI can be
obtained more cheaply by producing Standard Profiles. Standard Profiles are compiled by information scientists on
topics of interest to groups rather than to individuals. Each profile is normally rather broader and simpler than 1 personal
profile but the compilation process is similar. A number of information services produce both personal and standard
profilies.

A good example of a Standard Profile service is that provided commercially by the European Space Agency Informa-
tion Retrieval Service in its Standard Title series. These are issued monthly by computer search of the NASA/IAA data
base. The titles available arc showu in Appendx 1 (Information from ESA IRS, Via Galileo-Galilei, 00044 Frascati,
Italy). In the United States the NASA SCAN (Sclecied Computer Acrospace Notices) service provides a similar twice-
monthly ptoduct from this data base. Standard proiiles based on the INSPEC data base are the INSPEC weekly Topics,
covering published material in the ficlds of optics, quantum optics and particle optics, condensed matter physics,
geophysics, devices and techniques in physics, power engineering, communications, electronics, computers and computing,
control. (Information fromi: INSPEC, The Institution of Electrical Engineers, Savoy Place, London, WC2 0BL)) In
France the Centre de Documentation Scientifique et Technique offer monthly Standard Profiles from the PASCAL data
base. The profiles are compiled by information scientists in the Centre and will eventually cover 1000 titles. The output
is computer printed four items to a page which is perforated so that individual items can be filed as 150 x 110 mm cards.
Each item gives bibliographical details and includes an abstract. (Information from Informascience, Centre de
Documentation Scientifique et Technique, Centre de la Recherche Scientifique, 27 rue Boyer, 75971 Paris Cedex 20.)
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3.9 Supply of Documents from SDI Printouts

An SD1 service based on the Information Centre’s own data base will provide references to cocuments held in the
Centre, and tiie SDI printouts can incorporate a request form for the user to mark up and return. When an S service
also incorporates commercial data bases, the problem becomes complicated and the Centre’s staff or the users’ local
librarians may find it time-consuming to locate the full text of some of the items cited on the commercial tapes. A
partial solution to this provlem is suggested by Bourne3® at the University of California which has a geographically
dispersed library system and runs an SDI service from tapes including CA Cendensates, BIOSIS Praviews, ERIC, and
CAIN (AGRICOLA). A computer file was built up of journal titleflocation/call numbers. Output citation tapes from
each SDI profile were run against the journal file as part of the output printing run and the library location was printed
out after the citation. Such a system could be adapted to any Centre’s needs if a union catalogue exists of journals held
by libraries which cooperate in an inter-lending scheme with the Centre operating the SDI service.

3.10 Costs and Staffing Requirements of SDI

It will be clear from the preceding paragraphs that there are many factors affecting the cost of an SDI service.
Whether external tapes are purchased cr leased, or whether the service is provided solely from the Centre’s own data
base, the amiount of work in profile construction expected from the user, and whether personal or standard profiles
or both are provided are some of the main considerations. Guidance on the subject can best be given by indicating some
published surveys which should be consulted for further details.

Information scientists’ time in profile construction has been discussed by Evans?® in the paper already cited in
paragraph 3.4.4. The method used for profile construction has a considerable influence on the time taken. Compiling
and modifying profiles using coordinate term matching averaged 90 minutes per profile. Using Boolean logic with
weights the time was 168 minutes. Translated into yearly output an information scientist could bandle about 1000
profiles using coordinate matching, or about 550 using Boolean logic with weights. Evans also fourd that profiles using
a controlled vocabulary were compiled more quickly than those using free text. Ilisinger®® in describing the service
provided by the National Technological Library of Denmark on profiles run against the COMPENDEX and INSPEC

magnetic tapes estimates that profile construction takes 2 4 hours of an information scientist’s time, with user
cooperation.

Using external data bases introduces an extra cost. Kabi®® of the United Kingdom Chemical Inforination Services
(UKCIS) gives an analysis of costs (1972) of providing SDI from the CA Condensates magnetic tapes. Uisinger®, cited
above gives a detailed breakdown of (1971) costs which include a considerable element for vrocuring originat material
as ‘information which is not accessible is of no practical use te the subscriber’. Multi-data base centres specialising in SDI
have been reviewed by Zais®! who suggests that costs tend to be distributed as follows: computer procussing costs take
approximately 30% of the budget, personnel costs about 607 and data base acquisition by purchase or lease about 100,
Vickers®? has collected cost data from 18 operational computer-based systems in Europe and the USA using a structured

cost analysis scheme. He tabulates SDI costs per user and unit costs of SDI processing, The figures show considerable
variation.

4. RIBLIOGRAPHIES

The stimulus for preparing formal bibliographies can arise in various ways. An Information Centie may be asked
to provide a bibliography before a research project is undertaken, to establish what work has already been carried out on
the subject. The Centre may receive requests for literature searches on simitar subjects from different customers which
indicate a widespread interest in a new development. The: information specialists in the Centre may vonsider that 2

development is of such importance that they should anticipate future demands tor information and prepare a biblio-
graphy on the subject.

Before Leginning the work it must be established what period 1s to be covered, and what type of publication is to
be cited, such as openly published literature, unpublished reports, or both. The iiterature and reports collection of the
Centre is the first scurce of the references to be included. 11 the subject is already included in the Centre’s computerised
SDI service, items can be cut from the printouts to provide the nucleus. Otherwise suitable abstracts from the Centre’s
annotncensent bulletin are copied, It is seldom possible, however, to complete a bibliography using in-house resourecy,
and other available sources must be zonsidered. Once some key papers are identified, the lists of references an them can
be consulted and eaclt citation used as a source for further retrospective search, The published Science Citation Indes
(Institute for Scientific Information, 325 Chesnut Street, Philadelphia, Pa, 19100, USA) in which journal articles
citing a given reference are indexed, is helpful for this process. Centres with on-line access to systems such as 1 ockhead
DIALOG, can consult the 1S1 data base SCISEARCH® . An interactive oneline search 1o other data bases will produce
additional references, and an output format which includes abstracts will give complete bibliographical entries withoat
necessitaling reference to the original source. For openly available report literatwre the data base provided by the US
National Technical Information Service (NTIS) based on their Government Reports Announcements (GR A s g good
source, and NTIS information specialists themselves prep wre bibliographies based bath on the NT1S and on the
Engineering Index data bases under the general title NT1Scarch, These bibliographies are advertised in GR\,
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For aerospace report literature the NASA STAR/IAA data base is of particular importance, and this is available
online via the NASA RECON (REmota CONsole) system in the USA 2nd in Burape on the Europezn Space Agency’s
Information Retrieval Service’s RECON system. NASA issues « number of continuing hibliographies drawa from this data
base which fllustrate its value as 4 source for biblographies. These include:

Aeronautical Engincering (NASA SP-7037) monthly
Aerospace Medicine and Biotogy (NASA SP-7011) monthly
Earth Resources (NASA.SP-7041) quarterty

Euergy (NASA SP-7Q43) quarterly

Management (NASA:SP-7506) annually.

They are available for purchase from NTIS.

The format of the bibliography must be carefully considered. The citations will normally be in the same format us
those in the Centre'’s bullatin. Citations taken from other sources are best reformatted, and the whole collection retyped
and repraduced by olfset lithography. An extensive bibliography can usefully be grouped into subject sections and
centain a separate author index. A shorter bibliogiaphy on a very specitic subject can be arranged in author order. The
title of the bibliography should indicate the period covered and, if limited to a particular type of pubi.cation, should
indicate this in the title, i.e *Bibliography of report literature . . . > or ‘Bibliography of published information. ... ..."
Bibliographies should conform to the house style of the Infornation Centre and used in a special series with a distinetive
cover.

5. STATE OF THE ART REPORTS AND REVIEWS

State of the art reports and reviews summarise recant progress in a specialised field but, unlike bibliographies, involve
evaluation of the references cited  Their compilation tegins with an initial survey of the reievant information i the same
way as in comprehensive bibliogrr ~hies, but the original papers must be obtained and read. Some expertise or at least
bachground Knowledge in the subzect reviewed is an advantage in the compiler, and if this is not availabie in the Centre,
acontract can be placed with i suitable expert, and the literature resources of the Centre placed at his disposal. Successtul
reviews can, however, be compiled by non-specialists and Geary®® who has compiled a number of surveys issued by the
British Scientific Instrumeist Resaarch Association describes a methoid for use by scieatists who are not specialists, relying
mainly on abstracting journals for the primary search, leading to consultation of original papers, and discussions with
specialisty who are accessible. e points out that a non-specialist will acquire speciatist knawledge during the search and
can ntake a better job of writing for other non-specialists who will form the majority of his readers, He recommends that
a reviow should be based on not less than 150 refe «ences, but should not 2xceed 400, Between sis and twehve months
should be allowed for its completicon. The format of the review will consist of the text followed by a list of the cited
references which preferably will include abstracts. Format of the review should conform to the house style of the Centre
for technical reports,

6. PACKAGED TECHNOLOGICAL INFORMATION

Information packaged in particular ways is an important method of technological transfer, especially in assisting
small firms who do net have information services of their own. In such cases information must be presented in a form
tailored to the user’s needs. A short abstract is seldom sufficient, wnd engineering assessments and diagrams can be
incladed so that possible applications to the user’s own production processes are made clear. The source of the informa-
tion may be one or more technical reports, journal articles, or ‘spin-oft” from a defence or othet government-sponsored
programme which is constdered by the spensors to be suitable for unlimited dissemination ontside the coniext ot the
original programme.

A good example of this type of senice iy thc\x\‘:\S:\ Tech Brief, -\ collection of Tech Briefs s published gquarterly,
cach issue containing a section on new product ideas, and individual Tech Briefs clussified under the headings:
electronic components and cireuits, electronie systems, physical sciences, materials, lite sciences, mechanics, machinery
fabrication technology, mathematicy and information sciences. (Information from  Director, NASA Technology
Utilisation Office, PO Box 873, Baltimore, Washington International Airport, Md 212400 Ind.aidual Tech Briets are also
vontributed to the NTIS Tech Notes service, A folder of single page Notes, cach iHlustrating the essentials of an item ot
apolied technology, is issued eveny two weeks, Other contributors include the National Bureau of Stangdards, the Burean
of Mines, and the US Army, Navy and Air Force. Tech Notes are isssuad m the subject categories  Computers, Electro-
technology, Energy, Engineering, Life Sciences, Machinery, Manufacturing Materials, Ordnance, Physical Sciences, Lesting
and Instramenzation In the United Kingdom a rather shmilar service for UK industry was provided by the Department
of Industry’s Techlink (Schuler*). Each Techlink consisted of a one page digest, illustrted where necessary, dealing with
asingle topic or new tecknological deyvelopment, with information on the souree of follow-up information 1t was
classificd under one or more of 40 subject categories which were used to effect selective distribution.  The service in the
form deseribed was discontinued in 1978 and replaced by @ TechAlert servivs in which Techlink type matenal is
submitted for publication in technical journals with a wide circulation. The Techaical Informatton Service ol the
Natioual Research Council of Canada prepares Tech Briefs by analysing and celecting published material on technological
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innovation for Canadian manufacturing industry Eaun Tech Briel 15 a digest of published literature of asout five pages
on a particular topic and has been described by Kirouac?®,

7.

should be the aim at all times.

8.

SJ

=

The preparation of such teclnvlogical information packages requires cunsidesable eapertise, and knowledge buth of
the subject and of the customer’s requirements. An engineenr;g background and preferably expenence in indusiry ase
in:portant requirements for staff zngaged in such work.

NEWSLETTERS

A Centre serving a large number of users vovering a-wide area should 1ssue a periodic Newsletter, say at quarterly
intervals. This can be a quite informal publication Jistributed to all users giving information vii topies including new
servives proposed, staff changes in the Centre, and guidance on procesures such as requesting information ur dovuments
from the Centre. The main purpuse of the Newsletter 1s to keep users in touch and 10 eacourage them to make use of ihe
services of the Centre in the most effective way. A Newsletter should Le wntten with a ight touch, and readability s

an important quality. Projecting the image of the Centre as a friendly helpful place and not un impersonal depa; ment

THE FUTURE

The increasing use of commercial data bases in on line systems will affect many processes in Information Cen:res.
Its main effect will be on the services which involve the exploitation of published literature in the Centre, because no
wommerdially available data base will include controlled and security Jlassified reports or other matenal of restricted
distribution for which the Centre is responsible. As has been indicated, the commerical data bases can be used to
augment the Centre’s services, and provide the informatiun whih the Centre's information scientists will repachage.
New methods for improving scientific communication will also affect information dissemuination by the Centre. In thes
connection the work of the Capital Systems Group, Inc. sponsored by the US National Science Moundation un snnova-
tions in information transfer, should be noted. Creager® reports on the pubhiation of a loose-leaf guidebooh, half
dealing with innovativns and the remainde, with creation of by-products, pnnt-on-paper alternatives, non-prnnt-on-paper
and mixed media innovations, trends and prospects. Menton should also be made of a most interesting survey of
cumputer assisted writing and editing systems vompiled by Berman®”. Thus indicates the possibilitics of using the latest
computer technology and suggests future trends in automated publishing systems.
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117
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118
117
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212
121
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123

280
262
265
263
126
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114
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Appendix 1

EUROPEAN SP/.CE AGENCY — ESA STANDARD TITLES

Ablation and ablative materials
Adhesives

Aging of materials

Air and gas jets

Air traffic control and collision avoidance
Aircraft flight testing

Aircraft noise and sonic boom
Aircraft production and costs

Air cushion vehicles and Hovercraft
Aluminium applications

Antenna properties

Aurorae and airglow

Automatic flight control

Bearings and gears

Beryllium

Biometry and bioinstrumentation
Bonds, joints and fasteners
Boron

Carbon fibres

Ceramics

Cloud physics and seeding
Coatings and paints
Communication satellites

Communication systems for satellites,
commands

Component and circuit reliability
Composite materials

Computer storage devices and memories
Computers, on board

Computerized design

Corrosion

Creep analysis and rupfure strength
£ryogenics

Data acqusition
Dielectrics

Earth atmosphere

Earth resources: Agricuiture

Earth resources: Data processing and sensors
Earth resources: Geology and geography
Elastomers

Electric batteries and fuel ceils

Electronic display devices

Electric propulsion

Electronic packaging

Electrostatic probes

207
129
127
261
257

274
130
268

251
132
131

234
133
134

246

Environment simulation

Fibre technology

Fluidics

Flutter

Friction and wear in metals

Geodetic satellites and surveys
Graphite
Gravity gradient satellites

Holography
Hydraulic and pneumatic systems
Hydrology and hydrography

Inertial guidance anJ navigation
Information science
Infrared technology

Laminate, honeycomb and sandwich
structures

Laser applications

Light sensing tubes

Linear and non-linear programming
Loads due to gusts/turbulence
Lubricants and lubrication

Lunar composition and geology

Magnetometers and 1magnetic probes
Management, business and administration
Management, projects

Materials testing

Metal forming

Meteorites and meteoroids
Microelectronics, design and fabrication

Non-destructive testing
Nuclear propulsion

Oceanography
Operations research
Optical telescopes
Orbit calculations
Outgassing/degassing
Ozone

Photochemistry
Piczoelectricity
Pipe flow
Plastics

Plate buckling
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158  Pollution, air 185  Thermal protection

1 142 Pollution, noise 186  Thermosotting resins

4 141  Dollutios, water 238  Thin film properties

1 159  Dolymers and polymorization 204  Timo measurement

1 161 Powder metallurgy 209  ‘Titanium

3 164 Pressure measurenents 232 Trajectory opiimization

' 167  Pulse code modulation 190 Transducers

178  Transistors

166  Quality control

3 179 Transistor circuits
- 169 Real timo operation 181  Transmission lines
256  Reflective coatings 191  ’Transport cconomics and management
2329  Rocket propellants 177  ‘Tropopause/Troposphere

. 192 Tube heat transfer
230  Satellite attitude control

272 Seals 193 Vacuum technology
269  Sclf-adaptive control systems 194 Ventilation and cooling
177  Semiconductor diodes and rectifiers 216  V/STOL aircraft

176 Semiconductor materials
266  Solarcells

227  Spacecraft power suppiies
180  Stainless steels

182  Superconductors

196 Water puritication

146 Waveguides, resonators and microwave tubes
278 Weather forecasting

195 Welding

258 Temperature measuring instrumenis
184 ‘Lhermal jnsulation
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~The second of four separately pubiished volumes describingéhe basic documentation practices
involved in the initial setting up and operation of an Information-Library organisation to
provide defence-acrospace information services. The focus is on a practical, rather than

theoretical, approach for both the senior person setting up a new system as well as junior staff
who may be using the manual as a training aid.
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